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Optimization of Acetic Acid Fermentation Parameters for Production

of Apple Vinegar by Response Surface

LIU Guang-peng', CHU Le', ZHU Feng—tao', ZHANG Xin', SUN Miao—miao*, GAO Ling', ZHAO Yan"
(1. Jinan Fruit Research Institute All China Federation of Supply & Marketing Cooperatives, Jinan 250014,
China; 2. Lvjie CO. LTD, Longkou 265718, China)

Abstract: At present, apple vinegar products on the market mostly use apple juice concentrate as raw materials,
and less use apple juice fermentation. In order to improve the acid production rate of apple vinegar
fermentation and optimize the technological conditions of apple juice brewing, "Fuji" apple was used as the
raw material to optimize the technological parameters (fermentation temperature, fermentation time, stirring
speed and inoculation amount) of apple vinegar fermentation by single factor test and response surface analysis.
The results showed that fermentation time had highly significant difference on acetic acid content, stirring

speed and acetic acid bacillus inoculation quantity had significant difference on acetic acid content, but
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fermentation temperature had no significant effect on acetic acid content. The optimal fermentation parameters

are as follows: fermentation temperature 33 °C, fermentation time 39 h, stirring speed 1 500 r/min and acetic

acid bacillus inoculation quantity 7%. Under these optimized conditions, the total acid content of fermented

apple vinegar was 62.22 g/, which was very close to the predicted value. The results showed that the

parameters of acetic acid fermentation parameters for production of apple vinegar by response surface are

reliable, which can be forecasted by applying the model.

Key words: RSM; apple vinegar; acetic acid fermentation; technique paramete
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Fig.1 Effect of fermentation temperature on the total acid

content of apple vinegar
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Fig.3 Effect of inoculation quantity of acetic acid bacillus on

the total acid content of apple vinegar
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Table 1 Factors and levels of response surface experimental

design
e
HF A KRR B K I ] C PEHEfL D fEfhi
/C /h /(x/min) 1%
-1 30 30 1 100 6
0 33 36 1 400 8
1 36 42 1700 10

xR 2 MR RIS R R E

Table 2 Response surface experimental design and results

-_ AKRBER B REE  CHUPER DEME  SRAE

FErc [ /h /(r/min) 1% g/l
1 -1(30) -1(30)  0(1 400) 0(8) 51.8
2 1(36) -1 0 0 52.5
3 -1 1(42) 0 0 57.9
4 1 1 0 0 59.4
5 0(33) 036)  -1(1100)  -1(6) 51.6
6 0 0 1(1 700) -1 57.2
7 0 0 -1 1(10) 56.1
8 0 0 1 1 59.9
9 -1 0 0 -1 49.5
10 1 0 0 -1 56.7
11 -1 0 0 1 57.8
12 1 0 0 1 57.4
13 0 -1 -1 0 51.6
14 0 1 -1 0 58.6
15 0 -1 1 0 522
16 0 1 1 0 59.1
17 -1 0 -1 0 49.7
18 1 0 -1 0 56.9
19 -1 0 1 0 59.4
20 1 0 1 0 58.9
21 0 -1 0 -1 50.4
22 0 1 0 -1 56.6
23 0 -1 0 1 55.2
24 0 1 0 1 58.7
25 0 0 0 0 62.5
26 0 0 0 0 62.4
27 0 0 0 0 62.3
28 0 0 0 0 62.5
29 0 0 0 0 62.4
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A JIT 35 456 174) ) 17 1 DA A Y 0 2 0 AR BBLITE P=0.997 1>
0.05, B R A0 22 5 A i 2, X R Il AR L B 6%
PG R R RS ] 00 Y2 St 22 ol 0 S R
HRURR A B IS, AR R A% A LA a5 XAt
R T AT . AAFR 3 RIAS H DU o0 R Rl ) i 2R 5K
(30 5k, Pk (C) R (D) Rk TR — R
(A?) & T2 TA) — YR I0T (B2 ) Xof S L 1t 2 e 1) e P 75 e L
A R 5 A TR (] (B )Xo 3 SR 4 T 1) L PR 5 i L
A 1 B S S R TR (A) R IR (A) R K [ B
[ (B (R 58 FLITT e TR E (A ) IR 2 1 () 11 58 EL 0T
R ETRLE (A) A = (D) B A8 BT & st 1] (B ) A4
PR (CO) A I Be ] (B) R RN B (D) S |,
T FH A () MR (D) A 58 HLI00GT S R il 2 P )
B BN T

*=3 EEBERFESN

Table 3 Analysis of variance of regression model

TERE PO F ¥y F{E P{E

LAY 347.45 14 24.82 343 0.013 9"
A 20.54 1 20.54 2.84 0.114 1
B 111.63 1 111.63 15.43 0.001 57
C 40.70 1 40.70 5.63 0.032 6"
D 44.08 1 44.08 6.09 0.027 1°
AB 0.16 1 0.16 0.022 0.883 9
AC 14.82 1 14.82 2.05 0.174 3
AD 14.44 1 14.44 2.00 0.179 6
BC 2.50x107 1 2.50x10°  3.456x10*  0.985 4
BD 1.82 1 1.82 0.25 0.623 5
CD 0.90 1 0.90 0.12 0.729 2
A? 3575 1 3575 4.94 0.043 2*
B 52.13 1 52.13 7.21 0.017 8
c? 24.60 1 24.60 3.40 0.086 4
D 39.25 1 39.25 543 0.035 3

iz 101.29 14 7.23

FAm 22.86 10 2.29 0.12 0.997 1
AR 78.43 4 19.61
Jsyill 448.73 28

E AT EFRE(P0.05)," £ T £ FHEZE(P<0.01),
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Fig.5 Effect of interaction of fermentation temperature and

fermentation time on acetic acid content of apple vinegar
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Fig.6 Effect of interaction of fermentation temperature and

stirring speed on acetic acid content of apple vinegar
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Fig.7 Effect of interaction of fermentation temperature and

inoculation quantity on acetic acid content of apple vinegar
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Fig.8 Effect of interaction of fermentation time and stirring

speed on acetic acid content of apple vinegar
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Fig.9 Effect of interaction of fermentation time and

inoculation quantity on acetic acid content of apple vinegar
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Fig.10 Effect of interaction of stirring speed and inoculation

quantity on acetic acid content of apple vinegar
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Application of Sensory Fuzzy Judgment in the Evaluation of Handmade

Soap Formula of Gardenia jasminoides Ellis Oil

MAO Bin-yu'?, LIANG Hui-ling"*
(1. School of Agriculture and Food Science, Zhejiang Agricultural and Forestry University, Hangzhou 311300,
China; 2. Zhejiang Key Laboratory of Agricultural Product Quality Improvement Technology Research,
Hangzhou 311300, China)

Abstract: Gardenia jasminoides Ellis handmade soap can not only enrich the tourism products varieties, prolong
the industrial chain of the gardenia, but also can meet the personalized needs of the consumers for the
Gardenia jasminoides Ellis products. In this study, the quality of different formulas of Gardenia jasminoides

Ellis handmade soap was compared by sensory fuzzy evaluation. The Gardenia jasminoides Ellis handmade
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soap of formula No.2

(Gardenia jasminoides oil 60% , coconut oil 20%, palm oil 20%) was excellent, the

decontamination power, comfort and smoothness were prominent; stimulation feeling, greasy and tightness

feelings were weak in this formula. It can be seen that the handmade soap of Gardenia jasminoides Ellis oil,

coconut oil and palm oil was better than pure Gardenia jasminoides Ellis oil soap and coconut—palm soap. At

the same time, the sensory fuzzy evaluation method used in this study is objective and accurate, which can

comprehensively evaluate the quality of products and is a high reliability evaluation method.

Key words: Gardenia jasminoides Ellis oil; handmade soap; coconut oil; palm oil; formulation design; sensory

fuzzy judgment

MEF ( Gardenia jasminoides Ellis ) J& [E XK Dt Zmifh
AR L2 B T AR BT U G TR S S AR TR
FEERLSF MR SR SRR (AR R RN R
RRR Z YRR A1 IR 55 IR B HE i ox B R e Jik
A UL R S A2k Pl B0 B SR PO 0 B — 7 Y7 Ak,
FRTSCTHE T HOBESE S 0 M AL T HEOR IR R BB, BT
X GAAURI BRTHE 7 8 (R S HE T 1 R3S T i
HE ¥tz 5 TG I T AR AL b o ATl T T i T &
FE 784 R HIAE -0l v B it A ) (S, PR B BE 7R 5
H BRI E 245 T AT L 8 HE Ak 7 S b ) AR 38 7 it A
QAN o /A IR AE S DL [ i T 111 4 3 8

SR RIRITENE AT LA B W S A S PR B
PN L, SOl i T IEAN 51 A B ERLSE W 155 )7 THI Y
25 5 N A PP 20 H50 BI ., AR BIF SR TR B BRI P4
X AN [ 4G 0 T A R Bk AT TP,
HE - I 7 it (8 T 2 AR A

1 #MREREE
1.1 #HR5IRFH
LB P AR I HE T, A LR AR R AT R ]
A s B ARl , SR PR AR AR AN R
AFHE" . NaOH S8, B 2Bl
®1 FIEARERGIZIT

Table 1 Different formula of handmade soap

i fie Ji e He /9%

1 kg i 100
_____________ S I S
2 A 20

BBl 20
- _3 ________ Bl 0

LRl 50

3FE AT TR By WL 1 R 1 RIS 2
FPEC I AH LSS 3 RN T HE T-ih, ARC 7 3 skt B, 43 #r
BN T HE I T TR AR
1.2 FIEIZR#E

TR T NG T AL B HE GB/T 15687-20081, b 3 5¢
(143 B 7 0 2 L R AR VS YA O (IR i GB/T 5534-2008
GB/T 5532-2008 ) J7 , —# AR A5 2L INS {8 (2404 ),
ZEATHE 1 NaOH FUK A4, FF4% NaOH FIZK % 1 o
NaOH A EIZE 40 CLLUT B H A G AW+
IR5), HZ I B 808K B F Rl A Sy 1k,
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Table 2 Sensory quality evaluation of handmade soap
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Table 3 Mandatory weighting
T il B4y &
X500 s gy BN AR e
£i571 20 12 4 13 14 12 75 0.179
R 8 20 7 11 13 9 68 0.162
gt 16 13 20 16 17 15 97 0.231
BN 7 9 4 20 16 3 59 0.140
T 6 7 3 4 20 1 41 0.098
It 8 11 5 17 19 20 80 0.190
F4 IMFIENRETMNR(0=20)
Table 4 Sensory evaluation table of three handmade soaps (n=20)
N FEf 1 FEfL 2 K]
53 e % % K i *% e K e %
21571 3 7 9 1 9 6 3 2 5 4 5 6
R 8 8 4 0 8 10 2 0 8 8 3 1
FPE 2 15 2 1 12 3 5 0 4 10 6 0
E) 7 5 6 2 9 5 5 1 5 8 3 4
TR 5 4 8 3 9 3 5 3 4 10 6 0
I B 5 8 5 2 10 7 3 0 5 8 6 1
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0.15
0.40
0.10
0.35
0.25
0.25
0.45
0.40
0.60
0.45
0.45
0.50

0.35
0.40
0.75
0.25
0.20
0.40
0.30
0.50
0.15
0.25
0.15
0.35

0.45
0.20
0.10
0.30
0.40
0.25
0.15
0.10
0.25
0.25
0.25
0.15

0.05
0
0.05
0.10
0.15
0.10
0.10
0
0
0.05
0.15
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040 040 0.15 0.05
020 050 030 0
025 040 0.5 020
020 050 030 0
025 040 030 0.05

WA A E I Y= A- R, WIXTRES 04510
5Ny

Y=A-R=(0.236,0.431,0.265,0.068 )
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Y= (0.258,0.397,0.246,0.099 )
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Study on Fermentation Properties of Bread Dough

ZHU Niu, ZHENG Cheng-hong
(Xi’an Medical University, Xi’an 710021, China)

Abstract: The fermentation performance of dough directly affects the quality of bread. The effects of the amount
of yeast, sugar and salt on the fermentation of bread dough were investigated, and the changes of pH and
volume of dough during fermentation were studied. It was found that the fermentation speed of dough was
directly proportional to the yeast and sugar consumption, but excessive yeast and sugar would reduce the air
holding capacity of dough. Adding certain salt would inhibit the dough fermentation, but proper salt could
improve the air holding capacity of dough to a certain extent. Through the study of the ratio of yeast, sugar and
salt, it was found that when the appropriate amount of yeast was 1.0%, the amount of sugar was 10%, and the
amount of salt was 10%, the bread dough had the best fermentation effect and gas holding capacity.

Key words: Bread; dough; fermentation; air holding capacity
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AR &R EZ R R IR T RIUEE RN HR I CEER AT KE R R P % B R ARG R MR
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M RIORAE T LA A ARIURE 60 °C, 32 IUH 1] 30 min, AR 1:60(g/mL), TERE 60%; b i4 T K EZER
EP % EF £ %1i& 3] 0.71%+0.02%% 1.91%+0.03%; KX EMHE % BHIRBY 78 TRIZG R AR S, DPPH A ik
FHRE R H A 88.87%, 2 1Co 1EH 0.60 mg/mL, AHF 5 A R EHBE R 693 —F TR A AR T SH IR

KEER REM AR SB;HER AN

PE 525 TS255.3 SCERFRERD: A X EHS:1008-1038(2020)04-0016-07

DOI: 10.19590/j.cnki.1008-1038.2020.04.004

Study on Extraction and Antioxidant Activity of Polyphenols
from Thinned Fruits of Honey Peach

YANG Li—feng', MA Chao', ZHANG Ming', WANG Chong—dui', FAN Qi', ZHANG Bo-hua', MENG Xiao-
feng', DOU Yong-bo'?, WU Mao—yu"
(1. Jinan Fruit Research Institute, All China Federation of Supply & Marketing Co—operatives, Jinan 250014,
China; 2. College of Food Science and Engineering, Qilu University of Technology, Jinan 250353, China)

Abstract: The effect of extraction temperature, extraction time, solid-liquid ratio, and ethanol concentration on
extraction of polyphenols from thinned fruits of honey peach have been studied by single factor experiment and
orthogonal test using ultrasonic assisted extraction technology, with EP (extraction yield of polyphenols), and

EF (extraction yield of flavonoids) as indexes. The scavenging rate of DPPH (2,2—diphenyl-1-picrylhydrazyl)

Y H A, 2019-11-19

EETWA . IWARAESUILTTRI(2017YYSP006 ) 5 4% L™l 5% A A TA25 H (LIJNY2015004)
YEE RN X (1986—), 5, MBS 51, 3= 2L NS HEH R IR EE-A R i A AF 9 T4
CBEEE R E(1972—) 5 U B, RGBT TS 455 O R DRE AR
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free radical was evaluated. The optimal extraction process of polyphenols from thinned fruits of honey peach

was as follows: extraction temperature of 60 °C, extraction time of 30 min, solid-liquid ratio of 1:60 (g/mL), and

ethanol concentration of 60%. In this condition, EP and EF were 0.71%+0.02% and 1.91%+0.03%, respectively.

The extract of polyphenols from thinned fruits of honey peach showed better antioxidant activity. The maximum

scavenging rate of DPPH free radical was 88.87%, and IG5, was 0.60 mg/mL. This research provided reference

for further development and utilization of thinned fruits of honey peach.

Key words: Honey peach; thinned fruits; polyphenols; flavonoids; antioxidant activity
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P AL BT HR HOBEIRI TS Co il 10 LA R
i 9g A5 A S O, R I N TR R DA Kk
A i Z 40

JKZ Bk ( Prunus persica L. Batsch) 32 AT £,
FURAN, B IR Fa R v 5% . RKE AL
RBRE R B FEOR I HE FR s FrrEmi Az /N AR,
R DR UE R A7 o R S5 i, 75 g B 43 41 SR DA B
TR o0, g R B IR IR 2R L E
My o i 3 TR o A RS R S R AR
G 2 W S T AR BRI 10 A . R
Gt AR Tl WA M X K Bk R R N
100 kg/667 m?", i H Fif [ A £ % 7K 2 Bk s 5 1 wF 5
8D R I J K Bk gt SR vh 2 W 2R W B AT 5, xR
R U 1) 5 R RN 28 B BRI e 4 e LA
o HE) B RE T B 1 £ I 22 2R P 7 Al B i L
AR ZHR TR LB 2= AR P K FA3k
IR R G v S B A ) A4 P 2 21 5 A 1 R
1117 BRIt PR e A T 5 R D e P O B R B DA
Z W FE B R (extraction yield of polyphenols, EP) . #f
1l $& B 15 % (extraction yield of flavonoids, EF ) & % %
Fa bR, W U B BRI 2T T ik, IR
2,2- R IRIBE 5L (2,2 -diphenyl—1—-picrylhydrazyl ,
DPPH) H FR R B i X 58 By Ho A0 I 1k kAT T F
F8, LA SR ST RO U L B L Akt i AR SR Y
AR AR A 22

1 MR5FE
1.1 #R5EiH

IKERRER 2017 - 5 A REFILARA YT T 56
BB TR UE S ARAKE A . DPPH At 3L, W F 1
WA i RA R BRI 5 2 T AR il 1 TAE &R 3k
FRHEABR AR JoK R RS aFral, 0+
B b A A BR A |
1.2 UE5EF

ME204E/02 BT K-, Mpdpi— 4R 240 (1
V) A BRZA F] s KQ-250B FUHE 7 i vk 4 , B2 LT 75 1L
#r A BRAF] S TDL-5-A BURH KA =200, Bilges
BFAER T s DLSB-5/20 BUILIEL 2 WG 5 5% , SHB- 1T
RIPEA KR Z B A 5 BN F T 5 B2l s SB-
1100 BUK I, N-1100 B gkt 25 K AL, b2 A A
BT FD-2 BUELZS R VR THRAL, U EL R A
PR\ D5 Vortex=3 BT IRIR G40,  Fig s RHE A R A
3 UV1000 B BE T AN AT LAY BE T, iR 95 R
AR A R AF]
1.3 iR AHE
1.3.1 MR

Bt KR R Y] SR VR TRE R L
(40 BB EIKER G A , B B L IRT
1.3.2 KEBRHRZ MR T Z

HEBR PRI — 2 f A /K BB A, SR FH /K R 2
75 (800 W) B 1 Bk $ UK 26 Bk i SR 22 i, 1) 0 I
B E A I B0 o 3 B PR IO BRI ] R L
SRR PO Z 250 (3 000 t/min.5 min) 2 38 M
a5 AW IR TG  HIAS K B R ET R 2 ) -
13.3 B FmirfEth &l

K H Folin—Ciocalteus 72:1, 1] FH 48 #h/0 WA e 6



18 RERX

il

2 ME VAR R T 760 nm ARG . DI E TR
VR c( Mg/mL)ﬁ*ﬁJ:*ﬂ\”&)‘ﬁE A(Abs) A YA i#E
T T AR Il
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Table 1 The factor—level table of orthogonal test

P %
KF AEGREE  BAREURE  CRNEIL D ZRIkSE
1T /min /(g/mL) 1%
1 40 15 1:40 40
2 50 30 1:50 60
3 60 45 1:60 80
1.4 HEST

K SPSS FAt AT G KI5 2200

2 BREHSW
2.1 EBEFENEMLE

K H Folin—Ciocalteus 7%, il % & FRRFrEMLE,
TR E 772 : A=0.040 9 ¢+0.054 3( R=0.999 6).
22 ATEREMZ

K HH NaNO,~AI(NOy), 7, 2215 T ARiERR 4, 15 1)
JFE: A=0.006 ¢ + 0.003 2( R%=0.999 9).
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Fig.1 Effect of extraction temperature on EP and EF
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of thinned fruits of honey peach
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Fig.2 Effect of extraction time on EP and EF of thinned
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HIRZ I T A D>ASB, 5 EF M 2200 Hrdh SR — 3 Horp
SR B Ry i K EE Rk AR 2 TR U R F R H
R AN AB,CD,(EP,0.68+0.01% )5 AB,C:D,
(EF,1.95+0.00% ). 42454 kB K B K 7 2250 Mrdh 45
HENE AL AR AB.CD, 55 AB,CiD,o ZIIEI S (I
T Ui 4),45H A;B,C:D, i EP.EF 435124 0.719%2+0.02%
1 1.919%+0.03%, 5 TIHAMA A . 25 F 2858, i itk
PR TZSHONRBURE 60 °C FRIETE 30 min BHE
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Table 2 The design and results of orthogonal test
e A FEEUR A C B $2 B A] /min C BHE H/(g/m) D W 1% EP/% EF/%
1 1(40) 1(15) 1(1:40) 1(40) 0.468 0.956
2 1 2(30) 2(1:50) 2(60) 0.602 1.847
3 1 3(45) 3(1:60) 3(80) 0.513 1.827
4 2(50) 1 2 3 0.468 1.665
5 2 2 3 1 0.577 1.527
6 2 3 1 2 0.683 1.766
7 3(60) 1 3 2 0.641 1.952
8 3 2 1 3 0.681 1.940
9 3 3 2 1 0.590 1.559
ki 0.528 0.526 0.611 0.545
k 0.576 0.620 0.553 0.642
ks 0.637 0.595 0.577 0.554
r 0.110 0.094 0.057 0.097
K, 1.543 1.524 1.554 1.347
K 1.653 1.771 1.690 1.855
K 1.817 1.717 1.769 1.811
R 0.274 0.247 0.215 0.508
E:k-EP ¥1i, ~EP R £ , K-EF 314, R-EF & £,
x3 EXREHERATENH
Table 3 Variance analysis of the orthogonal experiment results
H#E Eistay A ss MS F Foos(2,2)
EP 2 0.014 0.007 0.792 19.000
! EF 2 0.101 0.051 0.889 19.000
I > s o oo 0215 19000
b EF 2 0.071 0.035 0.622 19.000
I > or oo 0951 19000
Y EF 2 0.474 0.237 4.167 19.000
I o o000
7 EF 2 0.114 0.057
* 4 WIEXWER
Table 4 Results of verification experiment
b iRy EP/% EF/%
A,B5CiD, 0.69+0.04 1.88+0.06
A;B,C3D, 0.62+0.02 1.79+0.04
A;B,CD, 0.67+0.03 1.81+0.03
A;B,CsD, 0.71£0.02 1.91+0.03
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Bi R 2 W KB IOR , VR 40 LS ¥ VR T S5 15 /K EE 8k
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B S(IES 19 70). R 5 AL K E BRI 2 By 4L U
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FREIXT DPPH B 35 BR 2R TE 36.18%~88.87%31 Fil N
RPN (7=62.673x+12.207) , HAE BN HIR E 165,
0.60 mg/mLo

3 it
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2, VL EP K EF BB S48 R 8 5 R KOE AT I
KB Z BRI T2, SRR B A iR
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WHE 60% ; Forf CBEve R i FE MR 2R . LA
TKEMEIR EP X EF ¥, #4351 AT ik 0.719%+0.02%
5 1.91%+0.03%, HILEWY) B/RESRE DPPH A H 3T
BRAETT , e vl ik 88.87%, ICy M 0.60 mg/mLo I UL, 7K %
Mrgi R 2 Wy B HAT B BT AR RICR , X o i —
HorEsalifh S5 ST TEPEPEAY LR R EE T & R FH R At
SR
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Research Progress of Mineral Elements in Grape Wine

ZHAO Zun-le, ZOU Qin—yan, WU Shuai, ZHANG Yan, TAN Wei"
(College of Food Science and Pharmaceutical Engineering, Zaozhuang University, Zaozhuang 277160, China)

Abstract: Mineral elements are the main component of wine, which are one of the important factors that affect
the stability and sensory properties of wine. In recent years, with the improvement of living standard, wine is
increasingly favored by Chinese residents, so it is of great significance to study mineral elements in wine. This
article analyzed the influence of mineral elements on wine quality and summarized the factors that influence
the content of mineral elements in wine, including various factors that cause changes in mineral elements of
wine during planting and wine processing. Preliminary identification of the origin of wine could be made
through the specificity of the origin of mineral elements in wine. Furthermore, three commonly used detection
methods for mineral elements in grapes and wine were analyzed, namely ICP-OES, ICP-AES and ICP-MS.
These methods had the characteristics of low detection limit and high sensitivity, which could be used for the
simultaneous determination of multiple elements. The article provided a reference for the future research of
mineral elements in grapes and wine.

Key words: Grape; grapewine; mineral elements; detection methods; influencing factors
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Influence of Different Processing Methods on the Aromatic

Components in '"Shixia'" Longan Juice
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(Zengcheng Handyware Seasoning Co., Ltd., Guangzhou 511447, China)

Abstract: Different processing methods will affect the aromatic components in longan juice. In order to maintain
the original flavor of longan to the maximum extent and develop related longan flavor products during the
processing, the effects of different processing methods on the aromatic components of longan were studied.
Solid phase microextraction (SPME) and gas chromatography—mass spectrometry (GC—MS) were used to analyze
the aromatic components in the juice of "Shixia" longan processed by three different methods (steam heating,
microwave heating and constant temperature oven heating). According to GC-MS and retention index, 93

aromatic compounds (including isomers) were identified, of which trans —beta —ocimene or ocimene and
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alloocimene isomerization mixture was its main aromatic component, which was calculated by the area

normalization method. Their relative percentages in the four groups of samples were all above 70%. There were 14

kinds of common aromatic components. At the same time, it was found that the aromatic component with the largest

content change during processing was methyl salicylate its content and processing time and temperature related.

Key words: Longgan; processing methods; aroma components; GC/MS
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Fig.1 Total ion current diagram of aromatic components in

""Shixia' longan juice by different processing methods
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Table 1 SPME analysis of aromatic components in "'Shixia'" longan juice by different processing methods

{58 - A 20 2 1% DL
PK EMAFR AT TR — — — — R e
= I S I S
1 4068 L Ethanol CHO 4604 9.605 6441 6773 8294 - 90
2 4766 LR TR Ethyl acetate CH0, 8805 1486 1088 0581 - - 87
3 6533 TR SRR iso Amyl alcohol CH,0  88.09 - - - 0759 - 91
4 9518 E SR Ethyl crotonate CHig0, 11407 - 0.089 0088 - - 87
5 9824 J-2-C M (E)-2-Hexenal CH,O  98.07 - - 0207 - - 94
6 10.489 A o-Xylene CHp 10608 - 0.047 - - 87398 70
7 11.290 KA Styrene CHs 10406 - 0131 0044 0048 89957 97
8 11.614 B Heptanal CH,O 11410 - - 0.060 0.053 96686 97
9 11.926 Gik=8 %907 Oxime—,methoxy—phenyl- CH,NO, 151.06 0231 0.097 0257 0.082 91665 91
10 12.424 % W (4E.6Z)-2,6-Dimethyl-2,4,6-octatriene ~ CgH,,  136.13 0070 - - - 93050 91
11 13.234 B TR L T Ethyl tiglate CGHL0, 12808 - - - 0038 103791 72
12 14.014 T Xylene CHp 10608 - - - 0179 97750 70
13 14.058 [ S m-Xylene CH, 10608 0221 - - - 97822 64
14 14.065 X p—Xylene CHp 10608 - 0.139 - - 97736 78
15 14415 AT Carveol CoH© 15212 - 0020 - - 97299 76
16 14.423 R Benzaldehyde GHO 10604 - - - 0072 109028 78
2,6-—HH-1,357 2,6-Dimethyl-1,3,5,7-octatetraene,
17 14439 CoHu 13411 0047 - - - 97318 93
— U E.E-
18 15.051 14 -3-B 1-Octen—3-ol CHO 12812 - - - 0111 100674 90
19 15350 FF 5 B I 6-Methyl-5—-hepten—2—one CH.O0 12610 - 0058 - 0061 101531 64
20 15.510 AL AR .beta.~Myrcene CoHy 13613 0466 0546 0426 0325 99567 95
21 15.884 CRR B Ethyl caproate CH0, 14412 - 0119 0179 0.090 103004 97
LA W R i
22 16.114 e .beta.—Ocimene y(Isomer mixture) CioHys 136.13  0.176 - - 0946 101040 96
23 16.183 Thi-3-E .delta.~3—-Carene CyHe 13613 0257  0.372 - - 1009.90 76
24 16.218 H N IR S .alpha.-pinene.(-)- CoHy 13613 0887 0227 - - 101055 76
25 16231 1,5,8-%F - =4 1,5,8-p-menthatriene CoHu 13411 0407 035 0924 0269 101080 64
R -2,6-—HI3 2,6-Dimethyl-1,3,5,7-octatetraene,
26 16.303 CoHy 13411 - 0315 - - 101190 90

-1,3,5,7-3 D) EE-




Jr s RAR 5 R Loy X6 BRI % b 3 A R W B R 33
gk 1
for ‘ HOR 5335 k1% R
PK i [ &ee /B AT AT — - - - R e
i1 REdh 2 BESR3 HEdL4 <l
27 16826 2,7- HiF-137-F= 1,3,7-Octatriene,2,7-dimethyl— CoHie 13613 0235 0152 0.127 0.3 102385 81
28 17.258 XFApAEsE p—Cymene CoH, 13411 - 0113 - 0.098 103243 86
29 17280 ZAE #id (RAMIRAY) beta—ocimene CoHe 13613 - 0294 - - 103405 90
30 17.362 PR Camphene CoHe 13613 0477 - - - 20753 91
31 17.317 = artemisia triene CoHis 13613 - - - 1492 20783 89
32 17324 Frields dl-Limonene CoHye 13613 0.159 1536 0.596 71.742 20.875 91
33 17.693 A=A -F s trans—beta.—Ocimene CoH, 13613 1.891 73250 1477 1417 21.156 97
34 18294 ZEUHE(HMRIERAY 1) beta—Ocimene y(Isomer mixture 1) CyHy,  136.13 68.889 1.490 71374 0.187 21.183 98
11-Z 32 (3-H 3k Cyclopropane,1,1-dimethyl-2—(3—
35 18.690 B CoHye 13613 1907 - 1537 - 21365 98
13- T ZIadh) - Ik methyl-1,3-butadienyl)-
3-FIMHE-5,5- k- Cyclopentene,3—isopropenyl-5,5—
36 18.729 . CoH,e 13613 - 0066 - 0033 21272 90
R dimethyl-
5,5- "R 2-NH-1,3- 1,3-Cyclopentadiene,5,5-dimethyl-2—
37 19.263 . CoH,e 13613 - - - - 21357 70
B2 propyl-
38 19.332 AL B s trans-beta.—Ocimene y CoHe 13613 - 0111 - - 21465 87
39 19.342 1EF R 1-Octanol CH 0 13014 - - 0171 0418 2159 91
40 19.505 HACH = Santolina triene CioHig 136.13 - - - - 21.771 92
41 19.520 ARG 2- beta.~Pinene CoHie 13613 0053 0360 - - 22101 74
2 -2,6-—HH-1,3,57- 2,6-Dimethyl-1,3,5,7-octatetraene,E,
42 19.523 S CoHyy 13411 0232 - 0213 - 22237 93
P E-
43 19.620 SRR Santolina triene CoH,e 13613 - 0122 - - 22211 90
2,5-HH-3-2 )
44 19.639 o 2,5-Dimethyl-3-vinyl-1,4-hexadiene ~ CyH,,  136.13 0.047 - - - 22713 76
1,4-C )
45 19.757 1,2,3,4- DY R Prehnitol CoHy 13411 - 0.099 - 0115 22982 91
46 19.809 LR NTE .alpha.~Terpinolene CoHys 13613 - 0505 0365 - 23242 93
47 19.832 LIS Terpinolene CoHi 13613 0462 - - 0.095 24188 95
1% W G Ak
48 20.012 JUR Alloocimene(Isomer mixture 2) CoHye 13613 0.195 0271 0.127 0.161 24374 95
2
=
49 20.195 A8 R o—Xylene CsHy,y 10608 - 0060 0.144 - 25242 60
50 20.215 X — R p—Xylene CsH,, 10608 0.159 - - 0340 25393 76
2,6- " FH3E-3,5-BF h-
51 20314 - 3,5-Heptadien—2-0l,2,6-dimethyl-  CH, 0 14022 - - - 0261 25690 64
2
52 20.323 B Pl i p—Cymenene CoH, 13209 - 0065 -  0.087 25840 89
53 20.530 UL Rosefuran CoH,O 15010 -  0.128 0424 - 25953 94
54 20.566 T Carvacrol CoH,O 15010 - 0196 - 0252 28206 76
55 20.585 R FH R H g Methyl benzoate CsH:0, 136.05 - - - - 28868 70




34 HE R 3% Jrc il

gk 1
PK i &4 AT AT — - - - RE
e 1 HEf2 FER 3 4 Pl
56 20.753 I B Linalool CoHO 15414 - 0.029 0071 - 111433 93
57 20.783 PN Perillen CoH O 15010 0039 - - - 110652 68
58 20.875 T Nonanal CH0 14214 - 0009 0.786 0.018 112876 93
R -2,6-—H#-1,3,5,7- 2,6-Dimethyl-1,3,5,7—octatetraene,E, 1
59 21.156 S CoHi 13411 - 0050 0.786 0.011 96
P E- 127.22
60 21.183 1,3,8 % ¥ frf - =475 p—Mentha-1,3,8-triene CoHy 13411 0041 - - - 111490 90
R -2,6-—HH-1,3,5,7- 2,6-Dimethyl-1,3,5,7—octatetraene,E, 1
61 21.365 N CoHi 13411 - 3416 0.022 - 96
SR E- 134.22
S -2,6-—H%-1,3,57- 2,6-Dimethyl-1,3,5,7-octatetraene,E, 1
62 21272 S CoH,y 13411 - 1498 - - 96
P E- 136.53
63 21.357 1,5,8-X it —H 1,5,8—p-menthatriene CoH, 13411 - - - 0.028 112348 81
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70 22713 HIF GRS 3) Alloocimene(Isomer mixture 3) CoHis 13613 4793 0282 3.621 3.391 120023 98
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73 24.188 RHR g FEthyl benzoate GH,0, 15007 - 1382 0.130 0.141 122056 91
74 24374 AT B 3—p-Menthanol CpHyO 15615 - - 0122 - 118197 86
75 25.242 FR W Ethyl caprylate CiHy0, 172,15 0010 0.082 0332 0.135 1209.65 97
76 25393 KA H i Methyl salicylate CsH:0; 15205 - 0.026 1.857 3.099 131920 96
77 25.690 B Decanal CoHgO 15615 - 0113 0.196 - 126253 81
78 25.840 TR G (-)-Alcanfor CoHO 15212 - - - 0036 121280 76
R -2,6-—HH-357- 2,6-Dimethyl-3,5,7-octatriene—2—ol, 1
79 25.953 N CoH©O 15212 0015 0019 0.116 - 94
S E,E- 276.44
80 28.206 AR R (S)-(-)-Citronellic acid,methyl ester ~ C,Hy0, 184.15 - 0073 -  0.044 1289.06 96
(2)-3,7-—FH-26-"  3,6-Octadienoic acid,3,7-dimethyl-, 1
81 28.868 s CyHs0, 18213 - 0015 - - 86
IR R iR methyl ester,(Z)— 302.71

82 28.878 KR LT Salicylic acid,ethyl ester CH,0; 16606 - - - 0033 129998 90
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85 35.571 S A trans—Caryophyllene CsHy 20419 0015 0038 0051 0024 142868 91
86 36.038 M - T 37 21 B 20 cis—.gamma.—Bisabolene CsHy 20419 - 0024 - - 143981 90
87 36.067 2K FE A A5 T4 e (2)-cis—.alpha.—Bergamotene CsHy 20419 - - - 0011 144121 86
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93 53.507 PR Palmitic acid CiHn0, 25624 - 0033 0012 0026 189435 92

21 Bh S 52 Bl mmg 2k 1 R, JLAbE 7 Bl RS
B R A E AR — AR R A TR R AR A O A A A
X o i, Hop A R K R R - 2 - B s e
WS ARR A, ERER 1 AR 3 o LT e S
AL AW BB, 7 2 68.889% Fl1 71.374% , FEFE i
2 FIRESL 4 PRS- 27 - % W ids o i de . oy e
73.250%F 71.742% TE 4 DFE G R K- 2 A5 e Fl
F i SRR A Y, ARG 5 43 0 & 70.780% .
74.740% .72.851 F1 73.159% 45 WF5E KB, 42 e IR 1)
A FY T, - R A e, — RS Oy
TR RN 60%Lh b, FEFFEEEIRF] T 80%, 31X
ARG A . B EEEEE . IR
AR, 2 A S ARG Y, B2 35 R A S
fRb, NEARE . DLAEHE s i Rl e e IR i) == 22
LAY e % s B AR, B i e IR AE A 7 Ak 3
J& B B o R A SR AR A

PUAN IR AR VTR i Hp G B 14 Fi, 53 51
S HR IR LA H R R IR M L 1,5,8- X -
i I 1,3,7-2F = K- -F 5 B 145 (beta—
Ocimene) (SFAIRALEY) 1) WAL G . 52 i
(Alloocimene)(FAGEALGH) 2) A 2K (L AL 2 Myl |
R, R-2,6-—H3-13457-"F00. 3T 8 (Neo-
alloocimene ) (R GY) 3) HEMTEE S A THE

A VA= PV e S

2.3 REEH

f* ¥ #5850 (Retention Index 3 Kovats Index, RI 5%,
KDHIBEEZH Kovats 75 1958 4E42 1, )24 - 9 (4 B
(BRI 23 Sl i 0 B IE R ek ke br e (X FE2S FE
SUH—AZ: W 5T B AR X D B (B 1) BEORS M ) o %) TR 98
) PP ) 07 T ) S ) SR 1 ARG R, A s BRI fe D P 2
R, WICEHIBR RIS B IE, Fenlx T 5540
7[5 R FN AR RAAE A LA S8, ol T B R
FRAL, 35 PG R 45 RV IC L , HES R ERAR B 4 R 4
HUFAAS— 2 B8 TEX R OL T 7T PRAT R Ak
il b, SR PO BT B A 45 R 2 — AR B S T,
LR R 5 B U A R AT L

20000000 H

10000000

Abundance

AT T

20 40 60 80
B /8] /min

2 IEMRR C7-C30 trERmMEETRE

Fig.2 Total ion current diagram of normal paraffin C7-C30

standard products



36 RERZ

Jrei il

AR TE S FiA 1.3.3 MR @S T , S ERA b
KRR A PR UERE S C7-C30, MR 0.1% , 735 C7-C30 11
IEA e s, WL 2L E 00 ) o iR i s 5
BT PR B AR BOR A 1.3.4 PARRIREOTE AL, @it
Excel BAF#A T, FAAEE LK 1.

3 g

AR IR TR LR R, Rk
AR Z b s (R RS TN 5 A Loy B —
(8 R AR AR S, A A T 07 75 18043 43 BT 14 Ao o o G R it i
AT — R A TR A€ IO O 125, BRAVEMERE R, S80S
AR OB, BT B ORI [EIRH A BGR AR
DAL fi HREE R O e A B S e A 32 3 N
MR E T bR . AR [E AR 2 BB AR T AR €
T - BT IR FHE AR A B 19 73 0 B, A RO R 2 g
HATFA IR IR LA S =R AR T 05 s b A i e iR v
W5 B LY

AR50 R 1 R o A BB AR AR 8335 - o 3 3k
BOARXTEE IR ZESIAARE OB B e AL i
E DA 05 A 3 ) 4 e BRI D5 8 L iR A T
TOrHT, S54G GC-MS FILR 48 B0 R4S Bk O A
sl FRR) 5 A B3R 93 B (A iR ) Hidh e X -2 Ao -
BB WS A RS Y o S, R
FUE— AT TAE, 26 DGR i P AR B 4 & 7
70% VA b SEG B0 TSR 14 s Hod 05 B s A2 Ak
R AR K AR R, KR R A Rk 1 45 FE
AR TERE S L ATEE R IR PR A TERE R 2.3 4 R
(AR B 43 402 0.026% .1.857% .3.099% , B /K
PR H TR S A B A A v 7 AR 10 1T LB i A ]
SO L B HE T =, X IR A TR 2 i K
AR A e B PR U — R R E 2k

Wo AR5 2O A B b MR R P 455 7 i 2 A
Lo REEYIBR AR, I RES IR0 T A A e e IR 2
DR P Bt AR ZHL

SE k.

[1] Ff3ede, S0, WA, 5. A HORIRA: 7= 57
DXt A, 2004(08): 24-26.

(2] XSG, A AR LR M]. 22 22 MR 2R H AL, 2004,

(3] LT, FHEBH, B4R, %5, SPME/GC-MS 20 Mr AN [l 74 A%
ER PR SR B F SR, AR BRE, 2017(37): 72-78.

[4] CHYAU CC, KO PT, CHANG CH, et al. Free and

oA

glycosidically bound aroma compounds in lychee (Litchi
chinensis Sonn.)[J]. Food chemistry, 2003, 80: 387-392.

[5] Eife, ERUL. RESEYRUIT L 1] IR R
22224), 1996(27): 216-219.

[6] ‘R, MLLH. e AR R LRSI BESE (1], HhB 2y,
2001, 32(8): 688-689.

[7] WU CM. Effect of cooking condition on canned lychees|[J].
Journal of Chinese agricultural chemical society, 1970
(Special Issue): 23-24.

(8] KmIFH, 77, k&, 5. IR B A ok TS A b F S
BATRIRESE)). B TR, 2012(03): 81-84.

[9] . JeMR TS oy B e I TR B e A rh AR AL F
FE[D]. B FERlL KA, 2008.

[10] RARLL, TRIEFT, BRTT, 5. BAHTIAEI GC-MS 0 3 5
ASTR] R SR SR A FORFSE (0] IR A, 2003,
24(4): 101-104.

[11] . BMAFRSPEAR KB (M]. dbat: o EwE S
fikk, 2008.

[12] R, T NES, AR, BARTAE BUR LA 53 #r v i i
[J]. BE bR, 1999 GEF)): 121-124.

[13] K3, mif, TRELR, 55, Tias WA G I -S4y
Brle MR o A% PR B AR, 2010(16): 156-160.

(3% 60 )

[15] TR/ K, SRR, B PRI, NaCl Fl Na,SO, 3 118 X i 11 38
FIFHT KR ZRdbARL R 2244, 2014, 42(4): 55-59.

[16] Ei#k, B0%:, Bii, 5. sihria x5 MR & Fi
WA B, PR, 2017, 48(12): 2509-2515.

[17] EYeE. JRA a8 Maa X B3 F i R I 52m (1], ALk
b K224, 2017, 45(4): 14-18.

[18] BE 2R FiE % %*@*a(Lycium ruthenicum) #7824
KBt KR ER A R EVNE, 2017(02): 261-267.

[19] bl B2, S0, Ao, 55, dh Waa x40l 7+ Fh 11 &k 1
()], WdeAOlRRE, 2012, 51(22): 5099-5104.

[20] ARFRR, SBEER, 42BFT, 55, /KR £k 614 A 23 A8 AL AT
FEHE (] AEAISAL TR 2AHL, 2007(04): 486-493.

[21] f/NZE, DAL, JBHG A, 4. AR SRRl & 5 i b
FEHER()]. #lk B, 2006, 23(10): 44-49.

[22] FER, A, FROE. AR PR T s bn i A H it
P[] HAARAO, 2010(11): 32, 50.



Gt AR 55 40 %, 55 4 01
Quality Control China Fruit & Vegetable 2020 4 4 J

AT R R g i ile

}Tuﬁl’%J\ l’ E%Tﬁ“%%ﬁz

(1. SRIATE L 25 S TSI s DU SR 1L 61400052, SRITTIGE2EEE, U1 SRkill 614000)

i E.TLBESSEATFNRERREG—RETLIAF, A T H BN R EREAN T84 F, A5 &R b ik
BRI RET 5 A KR K 6 ARAFAE R SAT RO A, RN B BAB S5 B TR ENM T T 4542 4R EW,
REEAGEAT = S P h 6945 0 AR K E R 5 AMEMABEART 4845 R 512 = 018, 4F 54 102 mgkg; 3
RA LR, BEFH 0.157 mghkg; ER 3AMHATHELEHR D, 2514 0.057.0.069.0.083 mg/kg, B FA7AE GB
2762-2017 FHLE A4 FH 0.2 mgkg, R A =@ BAGKEAT T4 FTRIF, TAKEEARZESTEY AN L,
B Fo AR = 50 P AE B2, IR F 0T e 0 LR AR R L Rth

KGR AT 45 1 BARAF B TR R

HE 5 %S :S649 X ERFR RS : A X E4S:1008-1038(2020)04-0037-03

DOI: 10.19590/j.cnki.1008-1038.2020.04.007

Determination of Lead in Okra Seed from Different Areas

LIU Chao', JING Zan', LV Xue-mei', LUO Mei-qi?
(1. Leshan Institute for Food and Drug Control, Leshan 614000, China; 2. Leshan Normal University,
Leshan 614000, China)

Abstract: Lead content was an important index to evaluate the quality of okra. To study the lead content of okra
seed in different areas and prepare for the okra seed oil, lead in okra seeds from five different areas were
studied by microwave digestion and ICP-MS. The results showed that there were some bigger difference of the
detection of lead in okra seed from different areas. Sample 1 whose content lead up to 1.02 mg/kg had the
highest level of lead in the five test samples. The second was sample 2 with lead content of 0.157 mg/kg. The
other samples contained less lead, 0.057, 0.069 and 0.083 mg/kg, respectively. According to the national
standard GB 2762-2017, the lead content is 0.2 mg/kg, and only the okra seeds in Zhaotong, Yunnan province
contain excessive lead. The growth of okra is obviously affected by the ecological environment. It is necessary
to plant okra in non—polluted soil and collect it in non—polluted soil environment to control and reduce the
content of lead in okra products.

Key words: Okra seeds; lead; ICP-MS
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4w A R PN KA R Y — I B
BY AR TE LR GE Bl RGBS U PR
R B AR LR GREIR, K k2 =
J1 A VEBORR TR IR DA R R R
CRCTIAC S e e S BB AL Sk i (Eh e 3 T
YRGBT, MRS R 1) iz k. AT
BT 5 B PO IR AT 540 ] WL a3 6 e BE ik
WSO 1 100 5 D I 1 kR SR 1 2 S A
TR L R R A B T R I (ICP-MS ) MAE
b 1CP-MS HA v RABUE | S8RV ] AIRAG H R
L RERI AT 20 R TS5 s, FIHT 1ICP-MS A IEK
FERF RS R APTFEEE WLAGE o A E T ORI
ML SRR S AL B 7 12, I ik BAT b B 5E 4
REESLDACTIR G Es v lB R O N B R (15X WG
1, A PR B AR ICP-MS J4 E A [F] Hu X Bk 5%
keI

1 #MEE5FEE
1.1 #EEIEF

FRESFFER I A 5 DX, FEAS 15k B =R
W LFEAR 2 ok AW AT HEA 3ok AVLVE F8 FEAS 4
ok B AR LT, A 5 Ok A DI AR ILAR i

fSHR , LRl , AR R A 2= A IR A R =
99.99% A =99.99%, R AERIESAARTTEAH .
1.2 UH#FEEE

BL2S TUEAH , DZF-6020-AB, AU 4R A 3R
PR 2SR 5 2k FAEF- 7 KOF  FA 124, BISEF1H TR
A RS W) 5 FE R T AR A, BHW—-09-C20 5 flcli T A4,
MARS6, 5 I K5 2R 23 w) 5 A B A5 55 B IR A
iCPQ, Thermofisher; It B {2 B AR IR (1+5) i
T, TR AK RS vk

1.3 #REmM
13.1 JCEMEW(1 000 mg/L)
Ph, EIZA €48 KT AR il o
WA ICRE A5 (1 000 mg/L)

Re, B ZA 648 K B FAR AL
1.3.3  PhARiEHAIA (1 pg/mlL)

WERGWEL Ph IF 45 (1 000 mg/L)0.1 mL F 100 mL
ZERI R, ISR (5+95) B ZIE IR AT,
1.3.4 Re WHRATR HEE (0.1 pg/mL)

HERA B Re 7457 (1 000 mg/1.)0.01 mL F 100
mL 2 INASER (5+495) B 2B IR A .
1.3.5 WNFRIFR Re(25 pe/L)RITEL T

53 HEL 4 mL Re WARVE R H IR (0.1 pg/mL) T
100 mL Z5 i , INANAR (5+95) B 2R 1R 4] .
13.6 AR TAER R

R4 GB5009.268-2016 £ i 22 IR A E T2,
FEEE A ORI E MRS RF 1 L 45 g 1 ok i B R
B, WA 1.

1.3.2

x1 WIRERIRE

Table 1 Standard series concentrations of lead

I3 FRAE IR 1 2 3 4 5 6
RSk ngml) 0 1 5 10 30 50
#5(Pb)
PRIE AR /mLL 0 01 05 1 3 5
14 FHik
1.4.1 Tl e

B 12 SCIHARGE , FRAR 27K IF U8 3~4 3 , T, FRIR 5
AFEARS 0.2 gOREHIZE 0.000 1)F 10 Sk i b
JIA 6 mL AR .2 mlL i 502 (30% ) , K T R E R ATE
TRINAAFE N 80 CHITHME 1 ho HiAx 2 SZHMRREMS FAIXT
HE o K OB T AR E B V2 10 2 5 U, PR L MARS6
T T A, T AR AR N R 2.

F2 HUEHESBEG

Table 2 Conditions of microwave digestion

P J€F/min PR FF/min RE/C W
1 15.0 5.0 120 1 800
2 5.0 10.0 160 1 800
3 5.0 25.0 190 1 800

142 ICP-MS &
MANAR L2 BEIR BN EORES, (R R A3 R
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Table 3 Operation conditions of ICP-MS

ZH HufH ZH Bl
SR TR 14.000 L/min RAERIE 5.00 mm
BB S 0.800 I/min LIRS 3
CCT1 ik 4.300 ml/mim vasnii| 0.1s
A G 1.102 L/min FEan BT i 1.0 mI/min
EIpIES 1550.0 W ENCR/€1 3
2 GHBRE5SW

21 EEFAESHXRH
P2 B8 F R PRI E Ph AR UEV TR, A5 O R A
MK RE WL 40 HT Pb B Z RN Y, T LAERS
DL AR e B RIE R AN F5 Y
F4 AEHZEEFESEXRY

Table 4 Standard curve and correlation coefficient

JLHR (HYEpIxE: R FRE

Pb y= 68 931.876 3x+29 295.092 8 0.999 4

22 SHEEMNE
1.4 WU E D7 20 5 A X IIREAS T A L B AL,
AFFEAFRTRI S =I5,
®5 TREBEAPHESE (mgke)
Table 5 Lead content of different samples(mg/kg)

JLHR BALT  HA2 BEA3 A4 FEA S

Pb 1.02 0.157 0.057 0.069 0.083

HH 22 5 1, AN LD X = KSR B o 22 AR
X — TS A REAR A S5 R FT A B . 5 MG
T A H ARSI 0 B e 1R P2 s B RSB Y, i
ik 1.02 mgtkgo HURMBTITAAER B & 50 0.157 mgkg,
HAFAPE S R, 23504 0057.0069 10083 mekg.
EZ B GB 27622017 FHUEH 1A 0.2 mgke, R
A 2 B M B HF Y B it AT
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FRARAEITIF LB RFWIRS A AANERE, NERFMREAEE 6 NS RIGITE X ESWEREN, REELEEZY
REeE THRESFEEE IBET HBRARESTEEAMEZ MR I, LRSI EN LR A
BT 89.99%% RAGEE BMENTYURELSREEA T RS EAREXKESNT R A LHFHRGXZ K
A etLAE EBROTFE 3 AN RE R LS R B 345, AT A AREA R A AL E
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Analysis of the Characteristics and Quality of Allium fisulosum L.

var.viviparum Makino from Different Areas

MA Jiang—tao, FANG Hai-tian", LIU Hui-yan, ZHANG Guang—di
(Ningxia Key Laboratory for Food Microbial-Applications Technology and Safety Control, School of Agriculture,
Ningxia University, Yinchuan 750021, China)

Abstract: In order to study the characteristics of the Chinese Lou onion (Allium fisulosum L. var.viviparum
Makino) in different regions, the quantitative characteristics and quality characteristics of 12 Chinese Lou
onion cultivation species in different regions of China were measured and analyzed. The correlation analysis

results of 14 quantitative characters showed that the quality of single plant, plant height, pseudostem quality,

s B, 2019-12-22

LR . 7 5 SR XL 20 S 875 Al E pe e b R P R (HZYZ201406 ) ; 7 50 S i E W01 AR5 4 A P ) 2 K0 25 - (5 B 1 0
H (2018-2020) ; T 5 [B1ji% H 15 X HSBF & 120350 H (2017BY071)
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scape height, leafl shape index and pseudostem index affected the classification after the principal component
analysis. After cluster analysis, when the genetic distance was 3.1, the germplasm could be divided into four
groups according to the main quantitative characters. Six quality indexes were measured, and the results of
correlation analysis showed that the compaciness was positively correlated with protein content, dry matter ratio,
oil content, total sugar content and total free amino acids. Principal component analysis showed that the principal
component reflected 89.99% of the original information, and the dry matter ratio and compactness of the Chinese
Lou onion were the main components. The relationship between quality and quantitative characters was analyzed
by grey correlation degree. The influence of the diameter of pseudostem, the distance between leaf holes and the
quality of single plant on the quality of Chinese Lou onion was the top three. The genetic diversity of Chinese
Lou onion germplasm material was very rich. The genetic relationship of Chinese Lou onion in Tongxin of
Ningxia (HSQ and SYJ) was the furthest, and the dry matter content and compactness were the highest.

Key words: Chinese Lou onion; quality traits; quantitative traits; correlation analysis; principal component

analysis; clustering analysis; grey relational grade
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Table 1 Experimental materials and their sources
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Table 2 Initial feature values and variance contribution rates

LY GERR AT PRBCE 7RI A

FEE B HEHE  BM
A 53 % 1% air SrE% 1%
X1 5.543 39.594  39.594 ||5.543 39.594  39.594
X2 2.108 15.054  54.648 [[2.108 15054 54.648
X3 1.750 12500  67.148 [ 1.750 12.500  67.148
X4 1.441 10291 77439 || 1441 10291  77.439
X5 0.824 5.883 83322
X6 0.817 5.838  89.159
X7 0.610 4354 93513
X8 0.400 2.858 96372
X9 0.314 2243 98615
X10  0.109 0.776  99.390
X11 0.049 0353 99743
X12 0025 0.182  99.925
X13 0.010 0.075 100
X14 -1.11x107"% -7.93x10™ 100
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Table 3 14 personality load on the first 4 main components

R 1 2 3 4
X1 0.938 0.031 0.021 -0.118
X2 0.932 0.152 0.176 0.162
X3 0.920 -0.018 -0.010 -0.097
X4 0.553 -0.258 0.164 0.448
X5 0.662 -0.298 -0.401 -0.355
X6 0.870 0.269 0.143 0.022
X7 0.221 -0.719 0.515 -0.162
X8 0.168 -0.285 -0.467 0.501
X9 0.504 0.045 0.173 -0.128
X10 -0.394 0.653 0.217 -0.045
X11 0.886 0.153 0.170 0.099
X12 -0.111 0.214 0.678 -0.476
X13 -0.233 0.028 0.619 0.719
X14 0.331 0.872 -0.280 0.126
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Table 4 Correlation coefficient between quantitative characters

RN X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14
X1 1

X2 0.849" 1

X3 0.985"  0.821 1

X4 0.598"  0.676"  0.621" 1

X5 0.704" 0544  0.708"  0.667" 1

X6 0.822"  0.976™  0.782"  0.500"  0.444™ 1

X7 0.257 0.250 0.265 0.173 0.043 0.243 1

X8 0.057 0.127 0.086 0.142 0.100 0.108 -0.076 1

X9 0.709"  0.677"  0.625" 0.415° 0.423" 0.673™ 0.342 -0.045 1

X10 -0.492" -0357" -546" -0.517" -0.393" -0.268 -0.486" -0.359" -0.151 1

X11 0.811"  0.950"  0.783"  0.618"  0.546"  0.934™ 0.264 0.087 0.628"  -0.311 1

X12 -0.056 -0.053 -0.118 -0.271 -0.182 0.017 0.281 -0.595"  0.158 0.367 -0.012 1

X13 -0.328  -0.041 -0316 01179 -0.633" -0.082 0.205 0.018 -0.114  -0.012  -0.100 0.025 1

X14 0.397 0.539” 0.353" 0.204 0.266 0.574"  -0.628"  0.054 0.255 0.321 0.500"  -0.098  -0.201 1
A AT EFRH(P0.05);" AT EFMEF(P0.01);% 5 Fl.

%5

A B R M BRI R B R

Table 5 Correlation matrix of quality traits of onion germplasm resources

B (g/em) Ji%i% B RNg100 o) BT E(g/100 g) IFEEAIEREE/(e/100 g) FHEIMEE//100 g)
L/ (g/em) 1
T4 1% 0.926" 1
B /(2/100 g) 0.825~ 0.884" 1
H A R(2/100 g) 0.670" 0.715" 0.740" 1
Ti7 B9 24 LR B 1 /(2/100 g) 0.399" 0.546" 0.671" 0.371° 1

FEH (/100 g) 0.741" 0.764" 0.839* 0.538" 0.704" 1
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Fig.1 HCA analysis of quantitative traits of 12 test samples
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Table 6 Feature sitority and variance contribution rate

=)

of the main ingredient of onion quality

L GERR AT FEBCE-J5 FIERA

Wk ot FEH VA ait FEHE EH

/% 1% 53 Ei% 1%

1 4376 72.94 7294 || 4376 7294  72.94

2 1.023 17.06 89.99 |/1.023 17.06  89.99
3 0.349 5.83 95.82
4 0.175 2.93 98.75
5 0.038 0.64 99.39
6 0.036 0.61 100.00
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Fig.2 PC1, PC2 score chart by main component analysis
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Table 7 Standardized values for experimental data
=2 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 i i
S1 -1.241 -2.087 -1.260 -1.588 -0.850 -2.068 0.927 -1.388 -1.009 0.176 -2.089 0.718 -0.996 -2.581 -0.450
S2 -1.391 -1.112 -1.187 -0.448 -0.652 -1.186 -0.758 2311 -0.888 -0.344 -1.015 -2.159 1306 -0.439 -0.493
S3 -1.007 0036 -1.222 -1.140 -1213 0284 -1.011 0468 -0401 2.426 0.074 0.053 0.082 1.263  -0.635
S4 -0.567 -0.327 -0.667 -0.149 -0454 -0346 -1.011 -1.021 -0.130 0.867 -0.288  1.163 0.522 0.543  -0471
S5 -0.774  -0.929 -0.927 -0.149 -1.048 -1.039 -1.179 -0.643 -1.009 0.695 -0.973  0.498 1.624 0.080 -0.756
S6 -0.074 0560 -0.045 1.075 0.338 0.418 0.758 0.090 0.059 -1.041 1220 -0.385 0988 -0.393 -0.856
S7 0.522 0.265 0.709 -0.394 -0.058 0389 -0.169 -0.277  0.024 0.519 0.382 0.498 -0.849 0.688 -0.115
S8 0.374  -0.090  0.521 -0.394 -0.256 -0.021 -0421 0.090 -0.072 -1.041 -0.010 -0.385 -0.482 0.241 -0.165
S9 0.715 0.347 0.951 0.549 0.537 0284 -0.842 0.090 -0.185 -0.521 -0.023 -0.830 -0.408 1.1399 -0.122
S10 1.529 1.231 1.122 1.492 1.989 1.103 1.179 0.834 2,667 -0.521 0.856 -0.166 -1.265 -0.111 1.532
S11 1.448 1.359 1.362 1.647 1.626 1.218 1.095 -1.021 0919 -0.521 1.414 1.608 0.620 0.068 2.494
S12 0.467 0.747 0.639  -0.496 0.041 0.966 1.432 0.468 0.024 -0.693 0451 -0.611 -1.143 -0499 0.035
x8 MERESRHEMKXEKRE
Table 8 Correlation coefficient between quality and quantitative characters

2 X1 X2 X3 X4 X5 X6 X8 X9 X10 X11 X12 X13 X14
S1 0.691 0.519 0.686 0.608 0.816 0.522 0.562 0.653 0.760 0.739 0.518 0.602 0.764 0.453
S2 0.663 0.741 0.718 0.977 0.918 0.718 0.870 0.386 0.818 0.924 0.772 0.514 0.495 0.972
S3 0.827 0.725 0.751 0.778 0.754 0.658 0.825 0.616 0.884 0.365 0.714 0.720 0.712 0.482
S4 0.949 0.926 0.901 0.847 0.992 0.935 0.766 0.763 0.839 0.570 0.907 0.519 0.640 0.635
S5 0.992 0.912 0913 0.745 0.859 0.863 0.807 0.941 0.876 0.549 0.892 0.585 0.425 0.679
S6 0.694 0.555 0.685 0.477 0.596 0.581 0.522 0.651 0.659 0.906 0.459 0.790 0.489 0.793
S7 0.735 0.824 0.682 0.864 0.970 0.779 0.972 0.917 0.928 0.736 0.781 0.743 0.707 0.688
S8 0.767 0.961 0.720 0.886 0.952 0.926 0.874 0.875 0.952 0.668 0.921 0.890 0.849 0.814
S9 0.679 0.794 0.622 0.725 0.729 0.814 0.710 0.8948 0.967 0.816 0.948 0.714 0.861 0.583
S10 1.000 0.855 0.812 0.980 0.795 0.805 0.834 0.7179 0.609 0.462 0.724 0.509 0.387 0.518
S11 0.628 0.609 0.609 0.674 0.670 0.580 0.557 0.334 0.529 0.369 0.620 0.666 0.489 0.421
S12 0.804 0.713 0.745 0.769 0.998 0.655 0.558 0.804 0.996 0.708 0.810 0.732 0.600 0.768
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Table 9 Correlation and sequencing of quality traits and

agronomic traits

LI eTig RN RKIEREK oy
X1 0.785 551 3
X2 0.760 753 5
X3 0.737 164 8
X4 0.777 539 4
X5 0.837 512 1
X6 0.736 285 9
X7 0.738 303 7
X8 0.712 614 10
X9 0.817 883 2
X10 0.651 037 12
X11 0.755 544 6
X12 0.665 341 11
X13 0.617 760 14
X14 0.650 424 13
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Effects of SNP and NaHS on Seed Germination and Seedling Growth
of Cucumber under Nitrate Stress

JIANG Qian—qgian, WANG Cheng-jian
(Weifang University, Key Laboratory of Biochemistry & Molecular Biology in Universities of Shandong,
Weifang 261061, China)

Abstract: The effects of exogenous hydrogen sulfide (H,S) and nitric oxide (NO) on seed germination and
seedling growth of cucumber under nitrate stress were studied by using cucumber seeds as materials. The
results showed that nitrate stress inhibited the seed germination and seedling growth of cucumber. The addition
of H,S donor NaHS or NO donor SNP could effectively alleviate the inhibitory effect of nitrate stress on seed
germination and seedling growth of cucumber, with the seed germination rate, the root length, the number of
root tips, the root surface area, the root vigor, the length of the hypocotyls, the leaf chlorophyll contentand the

fresh mass of the seedlings all increased. And when NaHS and SNP were added together, they had an additive
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effect on the alleviation of nitrate injury. Therefore, the resistance of cucumber to nitrate stress can be

improved by adding exogenous SNP and NaHS.

Key words: Nitrate stress; hydrogen sulfide; nitric oxide; cucumber; germination; seedling
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F1 HilwAEET
Table 1 Design of test treatment

I HE  ZEIK Ca(NOy)/(mmol/L) SNP/(umol/L) NaHS/(umol/L)
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| +100 +200
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\ +200

Vi +200
VI +200 +200
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Fig.1 Effects of SNP and NaHS on germination rate

of seeds under calcium nitrate stress
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1 8.05% , B #EAT NaHS AL BRI, BN A IG5 %)
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Fig.2 Effects of SNP and NaHS on hypocotyl length of

seedlings under calcium nitrate stress
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Fig.3 Effects of SNP and NaHS on total length of seedling

roots under calcium nitrate stress
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Fig.4 Effects of SNP and NaHS on root tip number

of seedlings under calcium nitrate stress
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Fig.5 Effects of SNP and NaHS on root surface area of
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Fig.6 Effects of SNP and NaHS on root activity of cucumber

seedlings under calcium nitrate stress

2.7 SNP . NaHS THES 5B T 4h BT 4 = IR0

_ a
a
i + + i
o + r
= b
b
i
15 L.
3
g a
E o0 [
<2
= o5 |
0.0 1 1 1 1 1 1 1 J
K 1 it m N v VI I
AR

E7 SNP # NaHS XHERISHME T MR RS ENFM
Fig.7 Effects of SNP and NaHS on chlorophyll content

of seedlings under calcium nitrate stress
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Fig.8 Effects of SNP and NaHS on fresh quality

of seedlings under calcium nitrate stress
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Comparison of Tomato Varieties in Greenhouse in Spring Stubble

WANG Zhi-wei, KENJIGULI* Sulidan”, YUAN Sen, NUGELLA * Akomat
(Xinjiang Uygur Autonomous Region Grape Fruits Research Institute, Turpan 838200, China)

Abstract: Tomato in greenhouse is one of the main crops planted early in spring in Turpan. However, due to
the long—term cultivation of a single variety, the maturity, disease resistance and yield of tomato have great
limitations. In order to popularize the good varieties of tomato, four new varieties of tomato were introduced
and compared with the local varieties. By comparing the phenological period, maturity, botanical characters,
yield and incidence rate of 5 varieties, two varieties suitable for cultivation in solar greenhouse in Turpan were
selected, namely "Jinding No.6" and "Beidou 908". These two varieties have strong growth potential, early
maturity, high yield and strong disease resistance.

Key words: Tomato; greenhouse; variety comparison
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Table 1 The phenology of different tomato varieties
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15 ROS 01/8 2127 03/19 05/16 06/25
Rk Il 01/8 2127 03/20 05/22 06/25
3t} 908 01/8 2/27 03/23 05/24 06/25
EAlvAess 01/8 2127 03/25 05/26 06/25
KE35(CK) 018 2127 03/23 03/23 06/25
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Table 2 Yield of different tomato varieties

Al ST/ IR TR g R B ARG R kg NRFER kg 667 mP PRk kg BRI %
5 RO8 5 168 23 3.864 77.28 4 295.48 -1.23
FRLE 5 173 24 4.152 83.04 4 615.64 6.13
3tk 908 5 198 25 4.950 99.00 550275 2653
EAlAess 5 205 25 5.152 102.50 5 697.29 31.69

£ 35(CK) 5 163 24 3912 78.24 4348.84

W2 2. MEATH, &IN5 s, B 667 m? 11
PRI 569729 kg, LU RRZARSE 3 5 (CK)HS™ 31.69%;
HIEIL=} 908, 164 667 m* B~ 8K 5 502.75 kg,
FEXTBRZR 28 3 5157 26.53%; 77 i/ 2 e ROS ,t
667 m> XK 4 249.48 kg, AT BEI™ 1.23%
23 AE@MEFEMRIMEKEEER

3 FAERMEMHRILER

Table 3 The fruit characters of different tomato varieties

A Ry BE Y AESHE  WERE9
b5 ROS B MR SEE IsH 333
FFEE & 1L ke MR BE sH 1.67
et 908 M R EEE T8E 0
£WAS  Bae BRE OEEE 8E 0

RE35(CK) MHam MR EE p 3} 1.67
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Table 4 The disease resistance of different tomato varieties
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R*%35(CK) 1 1.67 8 13.33

99 98 R 11 9 A 1 it 7 A R 5 A D A e
TSR 4 WOR T RIFSFPES O BORTE , h =T LE
BT SR U BRI I AR T 8, (O BRZR 2K 3
SRR LRI | AR, RN 1.67% , ALY SRl
WA R ARG X TR 5 H ORI =R K AR T
B MALAEAT 56 A Fomh PR ) R A s, Horp
PRI LI & R R, N 15.00%; IR N AR 35, Kk
WFEN 13.33% , RIFRFEARMZ A TS5 A=} 908 #
A, RIS 5k 5.009%F 6.67%. VR I &5k
RE RS H GIR 2 SR S A A U 14 & 2 A
AT O R AE A = I, A s e,

3 &g

g5 TR SR RS HR B
s PERITT R LA, A6l 908 Fl4: TN
[N B S S S PA R SR 7 it &= B SY N
PR, AR B H O = ) bR B A
BPER  BE RO8 F B H AR L, AT DUAE AR IR & i
MBRT, LR R 4 S T R B A T A R
[ E 1.

SE k.

[1] =M. HOGRE LA EFAMARSTEA (1] Rk 5%
%, 2018(12): 207.

[2] EF. b e DX IR = Tt AR R B BAh ). vadEk
Z(53R), 2013(3): 12-13.

(3] TRy hnth g, AREsRA AR, Brskint & X HOGIR
= FAELETH A AT (7). Rk TREAR (RER
Z0), 2013(7): 46-47.

[4] XVEHE. A RKFWRIENEMSFRLE (1], TR
2, 2004(3): 42-43.

(F4% 77 )



Hesis k1 R 5540 %5, 45 4 ]
Cultivation Physiology China Fruit & Vegetable 2020 - 4 A

it IR SRS LRI T bR
iy SRS

B
CRAFHRLLAE AR BE A LR 4B, 756K HATE 138005)

W E.AEMAT HYEZIEBETHEES, FARTAFAGA, F88 GARM &G, BIEE R EInE, &
& SR DNA 4680 3R, REAEA M A KA F 2L, AFRIAFF LT S, A5 T i EE ABS(BR)A R B 2 it (o
BB THMATFH L S EERLFTOY . SRBT, REEA LA T BB T 9L FE T, BR KA
0.25 mg/L & 4 & NaCl Wit T 3RMFrF 31 & 1 & S0 R BR K 3 20 95.9%, K 3F # 4 92.9%, % 2% & T R4t
432 BRRJE 0.5 mg/l, AWK NaHCO, Ml FoRMAT T H AN RES G RILRE, RFREA 021%, ZFHA
90.7%, ¥ 2% & T A% BR A2 694-F . BR A6 2 2 MR F 35 phit af ktish 35 £ K a9 351 4E A ,NaCl M8 T, BR JKJE
A 025 mg/L B, ¥ E 40 £ R EAE AR 25t £ KAEA R R, NaHCO, M8 T, BRI A 0.5 mg/L B, 40 £ K

PR R AR,
KR E E N ES; e BRAG AR TF
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DOI:10.19590/j.cnki.1008-1038.2020.04.011

Effect of BR on Seed Germination and Seedling Growth of Pepper
under Different Types of Salt Stress

ZHAO Kai
(Songyuan Vocational Technical College, Songyuan 138005, China)

Abstract: Under salt stress, plants will be poisoned by salt ions, producing a large number of toxic free radicals,
which will lead to the imbalance of free radical metabolism, the aggravation of membrane lipid peroxidation,
the degradation of protein, the destruction of DNA chain, and eventually the growth and development of plants
will be hindered The effects of BR on seed germination and seedling growth of pepper under different salt
stresses  (NaCl and NaHCO;) were studied, taking pepper as the research object. The results showed that the

germination percentage of pepper seeds were decreased under salt stress. BR concentration of 0.25 mg/L, was

75 B #.2019-12-26
HEEB . HME 2017 4 AA BT I L59 H %8 (20170044 )
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the most suitable concentration for restoring germination ability of pepper seeds under NaCl stress, and the

germination percentage and germination potential were 95.9% and 92.9%, respectively. BR concentration of 0.5

mg/L. was the most suitable concentration to restore the germination power of pepper under NaHCO; stress, and

the germination rate was 92.1%, the germination potential was 90.7%, which were significantly higher than

those without BR treatment. BR could significantly alleviate the inhibition of different salt stress on the growth

of pepper seedlings. BR were 0.25 mg/L. under NaCl stress had obvious effect on the restoration of seedling

stem quality, but had no effect on stem length. When the concentration of BR was 0.5 mg/L, it’s effect on

seedling growth was the most obviouly under NaHCO; stress.

Key words: BR; salt stress; pepper; seeds
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2.1 AREEAFRMEXFF R B0

F1 BHMMBAEXNTFHEZRRBSGERRZM
Table 1 Effects of single salt stress on seed germination and

salt injury index of pepper

Hhab A FH B /(mmol/L) W 2 5/% A ERI%
0 93.4' 0’
30 87.47" 3.18°
NaHCO, 60 82.57° 14.79"
90 76.89" 18.24
120 67.42° 69.35
T o ws o
30 89.88" 1.36'
NaCl 60 84.76" 8.64
120 74.62° 15.41"
180 51.48 34.64°

ERRAANBFEEFEFEE(P0.05).
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potential under NaCl stress
E AR DB FERTEFRH(P0.05); 8 2~5 Fl.
222 BR X NaHCO, Wikl BAR 51 4 45 0l

% OB EFE
BT RFS
93 at
a
b
90 | >
b b
2 — b
£ 87|
&
B oal c
c
c c
81 s
78 | d I
N e . . . .
0 0.01 0.25 05 1 2
BRAEIK F/(mg/L)

B2 BR X NaHCO, B8 THFEFR KFHHZM
Fig.2 Effect of BR on germination rate and germination

potential under NaHCO; stress
BR X BRAE SR A T M5 254 2F S R DL ]
2. HI& 2 AT, 2 A4HE BR MR EE RSN SE TG R R &



Bk p

AN i K F N BT R R A 4Rk T RT3 R AL S A K6 59

BR 12 1 (1 b 7 ZE B L a8 & 2E %N 89.79% , BR fIK
W (0.01~0.25 mg/L) B 35 M B (2 mg/L) 42b BB 000 i) £
KR F R ZERE S 22 PR IE BR 2P (0.5 mg/L, & 2
2R 92.19% ) REVI R oM 38 XSR5SR dpcidh 5 2%
it NaHCO, M8 MR BE

TE NaHCO, Zb 3R, 28 BR IR FI 5 Rl 719 & 25 34
BR WIS KA TH G FEAR, 6 BEFP T2 2F 38 h 88.7%;
BR ¥R 0.5 mg/L B, & ZF3 8 25 5 XL O 90.7%,
FH 0.5 mg/L 17 BR AbPRRESZ it £h o015, B oAl
TS T A R
2.3 BR X AR[EREEEIME THMLE £ KRN
2.3.1  BR XASRIZETYER e B AR 52 )

BR X AN [R) TR Jolh 1 AR &)y v AR 5 ) L&D 3.
TR0, Bl BRI FPVR BE 130, B A B AR K AR fk
TR e THE RS NaCl AT, 24 BR Rk
4 0.25 mg/L B, BB R R, 0 2.65 cm, & &
FXFHE(2.52 em ), iXF B BR BT 0.25 mg/L BTRELE
#E NaCl ri8 TR R M4 K . NaHCO, W18 T, 24 BR JfifE
WEEH 0.5 mg/L B ARK AR, 2.52 em, B3 5 X A
(2.18 cm).

28

O s RE
21 [ a W R
26 |
b a
25+ ]
£
= b
= 24 | c c
9 o ¢
23 c d
22 | d d
20 — L L 1 1 !
0 0.01 0.25 0.5 il 2
BRA: IR/ (mg/L)

B3 BR X RREEEEME TERELERKAIFIT
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Soil Fertility Status and Fertilization Recommendation for Vineyards

in Jinan City

YANG Yang', TAN Yu—chao?, TANG Xiao—ning"
(1. Shandong Academy of Grape, Jinan 250100, China; 2. Yantai Changyu Castel Company, Yantai
264000, China)

Abstract: To comprehend the vineyard soil fertility status in Jinan’s main grapevine growing areas, this paper
had collected 20 vineyard soil samples from 6 counties and districts in Licheng distric, Changqing distric,
Zhangqiu distric, Jiyang distric, Pingyin county and Shanghe county of Jinan city, and analyzed the pH, organic
matter, readily available N, P, K, Ca, Mg, Fe, Mn, Cu, Zn, B and other indexes of soil nutrient content, to
obtain the soil nutrient status of vineyards in different areas of Jinan city. The results showed that the vineyard
soil in Jinan was alkaline, and most of the available nutrients were concentrated in the topsoil (0-20 cm). The
average content of a large number of elements (hydrolytic N, available P, available K) in the surface soil (0-20

cm) of vineyard was high, and the proportion of high—level vineyard was large. The content of exchangeable Ca
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in soil was high, the content of available Fe and available B in soil was low, showing a lack level; the content

of available Mn and available Zn in soil was medium; the content of available Cu in soil was high. On this

basis, the soil nutrient status of vineyards in Jinan city was summarized and analyzed. According to the current

situation of soil fertility in the vineyards of Jinan city, some suggestions for fertilization were put forward.

Key words: Vineyards; Jinan city; soil nutrient; fertilization recommendation
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Table 1 Varieties and soil sample collection of vineyards in Jinan city

R ARE X HoE HIRE TR
I A FlfE A BR REAK RAETH A m?
Disi 3 180 ENEN R 5~7 26 60
K 3 150 PRRE AT 4~6 12 40
HE 4 480 BB 4~5 20 150
TEBH 3 220 SO AR LLFEA 4~5 16 80
B 4 300 E S78 NEN . 3 6~8 14 120
R0 3 200 SEAAR LLEAT 4~5 18 80
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Table 2 The classification index of soil organic matter and available nutrient content in orchard of Shandong province

x4

Fror A
B W g 1% AR
BHLIT/% >2.0 1.5~2.0 1.0~1.5 0.6~1.0 <0.6
LHI% >0.1 0.08~0.10 0.06~0.08 0.04~0.06 <0.04
HRLA (mg/kg) >110 95~110 75~95 50~75 <50
AR (mg/kg) >50 40~50 20~40 10~20 <10
A (me/ke) >150 100~150 80~100 50~80 <50
HREE (mglkg) >3.0 1.0~3.0 0.5~1.0 0.3~0.5 <0.3
AR (mglke) >1.5 1.0~1.5 0.5~1.0 0.2~0.5 <0.2
AR (melkg) >20 10~20 5~10 25 <2
B R (mg/lkg) >1.8 1~1.8 0.2~1 0.1~0.2 <0.1

2 HERS5H5WH 1.91% ; RS R X, 95 )2 e (8 4 54 1.73% A1

2.1 FENARMXEZERETEE pH

RTR) # DX A A 4 el 48 pH DL 1. R AT
bel -3 pH DATFBHANEE Bt s T e X, b e
X () 3 pH 655 ,0~20 em )21 20~40 em + 2 HIF
BIES 50 8.11 F1 8.22, H IR 50 ; KAG XY pH i
I, A T2 50 pH FIMEN 7.79 R 7.91, oAt X
PEF BRI 2 8] . ANFIHIX 38 pH KNI
B> s R > F- B> k>3, 0~20 em #1 20~40 cm
12 pH B EA 3

85

[00~20 cm
020~40 em
83 I 5
5 i
I a
81| a b b b
a
& b b ¢
H 79 |
c
17 F H
75 L L L L L )
f 4 i) FH ik ST fzE)

1 FEHARBEHEE % pH
Fig.1 Soil pH of vineyards in different areas of Jinan city
ERRDBFEEATR—LERRH R £ 53 2 #(P<0.05);
B 2~7 R,
22 FENARMRAFETERIGRE
AT i X o 2 el ST B e DL 20 TR
B I A LR R T E X ,0~20 em Al
20~40 em b JZ WA AL &P B 25 0 3.019%

1.21% ; HoAth 3 XA HUR & B ALK, HANZE A K, Ko
0~20 cm HIEAVUTEIMELE 1.24%~1.5%, 1 20~40 c¢m
T EZMETF 1%-

35 -

0O00~20 cm
30 b 4 [20~40 cm
25 F
s
2 a0t a b
«
-,% 15 | L
T c © c
= b b
! 1.0 N
00 . A . . . )
#HE | FH ik K L:hc)

2 FETARMREFHETEENRSE
Fig.2 Soil organic matter content of vineyards in different

areas of Jinan city

23 FETARMXEHETIEXETEESE
2.3.1  HHOKEMEN &

T A T AS [i) DX 4 el - K A 1 N LA 3.
P LRI, KA PE N 3 it PR X 2 8 P e b X, 0~
20 cm F1 20~40 em )2 B FIIE 5510 304.16 mgkg F
250.08 mg/kg; HEHLIX 1K MYE N &R B KT
GrBAMLIX, 2 e SR D AIE BT 0~20 em )R
BIEMIK N 101.93.95.36.102.28.63.54.93.83 mg/kgo
232 LA PEHE

BELP A USERA X g i, o 3 s T e
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X (Bl 4),0~20 em )24 132.17 mg/kg,20~40 cm 1)
4 92.39 mg/kg; HIR KT FIX,0~20 em 124 106.07
mg/kg,20~40 cm )2 43.53 mg/kgo PR IX AL P F-
B i mfit, 0~20 em £)2°4 47.74 mg/kg,20~40 +)2H
21.51 mg/kg; BRI T ,0~20 em HZAHRL PEEAK
IINWGY AR > B e BT > 35 B> 38> I3k, T 20~40 em
TEARP BRI K- B> BT > B o> > 35 B >
i

b [00~20 cm
[020~40 cm

2
=3
S

T
| &

b

U e L

HIE #H B Tk KiE A

1S EPEN 5 3t/ (me/kg)
<

B3 FEmARtXAFEITREKEENSE
Fig.3 Soil hydrolytic N content of vineyards in different
areas of Jinan city
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4 FETARMREEETETLPEE

Fig.4 Soil available P content of vineyard soil in different

areas of Jinan city

233 TIEEHRK &8

HIFE 5 FTHT,0~20 em )2 A SRR -3 & &2 DL
B3 b R i T e X L DR B
1 5 ,0~20 em 124 308.12 mg/kg,20~40 cm 2K
267.87 mg/kgo HUCHTE X ,0~20 em )2 273.41 my/
kg,20~40 em 124 159.93 mg/kg; HFFHIX AL K F
BEHEm B EMTHEMIX,0~20 cm 120 181.31 me/
kg,20~40 cm )24 124.02 mg/kg. KM FH ,0~20 cm
R AL K B RN Ry~ B > 5 > 1K > B >

WSTFBH, 1 20~40 em )2 B SCE & U AR > K
> > s s 3R o

350
00-~20 cm

300 - ] O 20~40 cm

b

250

LB K5 i (meykg)
&
T
o

HEi BrH “FH ik Kig R

5 FETARMREHELERENKSE
Fig.5 Soil available K content of vineyards soil in different

areas of Jinan city

24 FETARMRBEELTEVFETESE
241 TIERIRAE Ca S

A Ca S HIEF P HEAE TR, A
DX 4 el A Ca SR LT 6. BRI, HIEACH
PE Ca & EDITFPHIX 2 2 & T HEHLIX,0~20 cm 1 20~
40 cm T2 FIESH 5 73393 mgkg Fl 6 27337 mgkg;
R XA ST B AK , 0~20 em F1 20~40 em + EFH1{H
43514 2 273.76 mg/kg 1 2 351.64 mgtkg. T IEAHNE
Ca P& B K/DNIT (0~20 cm Fl 20~40 cm B H—
O AT S FR S B> 3 B> s 13 -

7000 00-20 cm
A @ 20~40 cm
6000 |- a
2 s000 |
3 4000 b b b b b
o b [ ] b ]
k3 i .
2 3000 |
= c
ﬁ ¢ __
;;{ 2000 | ]
=
1000 |
o . A A . . )
- il FH ik Kig T
Be FETARMREFHELTESZHRYE Ca s

Fig.6 Slil exchangeable Ca content of vineyard soil
in different areas of Jinan city
242 L EME Mg i
O R T 2% DX g el A ek Mg e LIRS 7 8
SCHE Mg & i DA X R 2 5 T B X, 0~20 em F
20~40 cm T2 FIEHIN 23471 mgkg F1 21397 mgkg;
- B 2 bl s S bk Mg S RAMIR, I L)E L
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B P-IME ST 518 129.35 mg/kg 1 115.31 mgrkg, W& XAIBES#A RGN 15 CuZn B2 MRES LR L,
RFHEHX . BRADL,0~20 cm 12 5HMES i Mg
KN A TS s BHS sA<TE >, 111 20~40 em

JRASHAE Mg RN BT A B 0> 3 >4 > T

3 SrEmEEE L EE SR E SR MR Y
31 SrEmAEETERAKESN
K B T AN [ e DX 2 e b S S 00 B EA T

FH> D3 3k>~F-FH . -
L5 40T B0 IR, B2 11K 4 55+ 54 DL

o A R4 S RS A6 A7 (32 2), R L i 1l A A
mp L SR ST BARA DL R4

g 200 | [ ib ib by [] 3.1.1 +3EpH

£l c VE R TR A L (pH>7.5) s HHEAT MOR

£ ° KRS FFERIZE - (0~20 em) , BT RES FECHTA AR

B F TR A TR LR A R A e
T IR B ALK 0 A AR 5 22 5

0

R YN oI
AP R 4 (0~20 em) IR ITR ORIENE N
AP R KPR R, HL R R X E IR X
AT HE 5 DI - A R A OG0, AT BB AR LA

=E %M FH iz KiE i 3.1.2
B7 FEhEXEFHEITESHRIE Mg SR
Fig.7 Soil exchangeable Mg content of vineyard soil

in different areas of Jinan city

25 FETARMKEFELENETEAE BN ub SN VSRR N PSS
SRR LIRAYVURMARSR D SRR 313 BRScmdIRIy

PRCULE 2), BEAT 73400, R 2 2 el - 387 2 e
B & i BT (3R 3), 4k T Z /K-, JE R A 00 % 4

SRS A R, AR 3 pH BT
e MBS B 1) G B 8 T3 KT

T A Mn S EPEE0~20 cm LEAR Cu S EK
B A e SEBEHERES, HEREREET
A Ho SERA BRI B R Cu AL Zn g,

3.1.4 HHERELE
TR TR DA SR A R S Rk, Rk
TR A5 WU AN S i A K s B G S

#x3 FEARMXEHELTEEGH Fe . Mn,Cu,Zn B 82

Table 3 Available Fe, Mn, Cu, Zn, B content of vineyard soil in different areas of Jinan city

b +Z/em AL Fel(mg/kg) AHEL Mn/(mg/kg) AL Cu/(mglkg) BHL Znl(mglkg) A% B/(mg/kg)
0~20 9.23 10.33 L13 2.55 0.73
W
20~40 8.94 8.80 0.97 1.42 0.53
i 0~20 6.39 8.41 1.14 1.72 0.82
TEIH
20~40 5.85 7.07 0.91 1.14 0.64
0~20 6.89 7.89 2.83 3.69 0.58
B
20~40 5.89 6.74 1.94 3.12 0.52
0~20 8.04 9.58 1.09 2.29 0.63
Dk
20~40 7.25 7.96 0.88 1.20 0.58
» 0~20 9.81 8.83 1.17 241 0.59
Kl
20~40 9.28 7.30 1.07 1.69 0.48
‘ 0~20 10.41 8.08 1.65 4.05 1.65
[iz2t]
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Table 4 The range and average value of vineyard soil nutrient content in Jinan city
FRoriEbE 0~20 cm )2 Ty 20~40 cm 12 Py
14 pH 7.26~8.44 7.98 7.34~8.60 8.10
HHLIT% 0.78~4.81 1.73 0.19~3.38 1.12
IKARME N/(mg/kg) 14.7~448.87 126.37 12.37~389.8 73.72
B Plmg/kg) 8.61~336.07 84.37 3.69~237.66 43.63
AL Ki(mg/kg) 52.17~815.65 237.45 39.13~438.26 163.20
LAt Cal(mg/kg) 1 620.87~7 000.61 3760.21 2 159.81~7 657.34 3973.59
3EH M Mg/(mg/ke) 115.23~265.36 196.36 95.53~257.65 177.32
B Fe/(mg/kg) 3.89~13.77 8.47 2.91~13.65 7.72
AL Zn/(mglkg) 0.94~5.48 2.64 0.41~4.79 1.67
A Cul(mglkg) 0.69~4.40 1.44 0.61~2.90 1.18
A% Mn/(mg/kg) 4.55~17.76 8.98 3.09~14.76 7.63
H 3L B/(mg/kg) 0.19~2.49 0.84 0.12~1.51 0.59

— B, R (pH>7.5), T3k BE .
B s OO R AR, RIS o, B I SR
L BRA BSOS AR RS R A
WA W=, KA, 3 AT A8 -5 2 Pel 2 At 5 A
B VRE T 0 00 Al R B A G0, RS 43 el X it
PENEEL & A BRI R FNEA K
32 FEmEEETIEREEEIL

B PR AE A 2 L = P, SRR TR 4
e A RO 300, B e T A Pl SR T KO
PR, 4 AR Lt NE 8L
3.2, T BRI S pH

HRAEAS [ Bl X SR R, 4R 7 iy el X 0
BLRERHE SR, B DX e A A T A e 3 Y
R A et 5 el S8 Bk B3 , DRI A 4 11 P 4
S0 e R
3.2.2 A L SR A

T SR A A T o I SR SRR B B R
WS HEA T Bk - o - SR B R, Bl 1k AR A
3.2.3  HEINACAbGE TR B s R M N R

AR EBIEIR B AP LE 15~20 cm, A HLALE
TREETE 40 em 24y o AENERRERE b, IS o it T it
RE, DL i g R, BB v s R I R
3.2.4  HHA UL A &

e T A el A HUIE @ SRR it DAL K

NERAEPA DL =, BCET P o R IERL, fe 3
NE— s 25 P
3.2.5 KGR IRA B HE AR

N T 3 AT, 45 2 el DX A L B
AR SO S i AR T b R IR it
TEAEA e b il B, 3 YA o PR IE AR AR, DL
B | ISR 3 e Al
3.2.6 MM FEATAL

T g o 2 el A e ey, A s
/b -3 A AL, DL fe I s it R L SR TR IS
P, HBLEEAE IR, JCH SRS S A B . a0
B AR TR SRS S, R T RN TS, 23 AETTAERT |
ARSI SRICHT 15 d PEA 5 TS | Bl SRR
3.2.7  HEINAEE G R B it

Btk S o T R BRI A SR 2, Bk
e R T A A AR A Bk
FEBR AR o #MERES , BRI R AT [l B R TR 7, S
PAT R pH, B INAEA RO s kI, I DA TRD 7
R F TR 7~10 d PIAERA 4 ISR T T 0 it
3.2.8  EEALHERE, Py e

Bl P - S DX R K pH g, R T I
KA R RTIAA  pH, LASn o S v AR R . AN ]
A 2 oy AL Bl X A SR T W A TR, # T R
oz it R, e R 37 0 Al
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Study on the Occurrence Regularity Bactrocera dorsalis Hendel

in Mengzi City of Yunnan Province

ZHANG Xi', YANG Qiu-yan?®, FU Qi—chun’, PENG Lei'
(1. Yunnan Agricultural University, Kunming 650000, China; 2. Mengzi Transformation Center of Scientific and
Technological Achievements, Mengzi 661100, China; 3. Daguan Plant Inspection and Plant Protection
Inspection Station, Zhaotong 657400, China)

Abstract: Bactrocera dorsalis is an important quarantine pest in the world because of its wide host range, large
reproduction and serious damage. Through investigation and analysis, the effects of altitude, control measures
and fruit tree species on the population dynamics of Bactrocera dorsalis were studied. The results showed that
the population number of Bactrocera dorsalis in the low altitude area of 1 412 m was larger than that in the
high altitude area of 1 608 m and 1 700 m, indicating that the higher the altitude, the smaller the population

number and the smaller the harm. According to the comparison of the population number of Bactrocera dorsalis

IFs HH5.2019-10-25
EERIT KB (1983—), Lo RN, FEMFARNFAMET SRR TR
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in the same orchard at the similar altitude, it was found that the control measures of Bactrocera dorsalis

explored by our research group can achieve good control effect. The fruit maturity period of Mengzi city was

different. With the maturity of various fruits, there would be multiple peaks in the population dynamics of

Bactrocera dorsalis. The peak of Bactrocera dorsalis mainly occured in loquat garden from March to May;

occured in pomegranate garden, red jujube garden and peach garden from July to October.

Key words: Bactrocera dorsalis Hendel; attitude; control measure; fruit maturity period

/NS ( Bactrocera dorsalis Hendel) 3 )& SU# H
(Diptera) SEWEF} Tephritidae ) 5 & S2W8AL ( Dacinae) 5
B L& ( Bactrocera macquart)"s 1% HUE ™ PN IAHT Fl
R HLIX, HETC 12 5040 F BN BE R OR B A I L 7
V-1 b DR SR B A5, 7 R ) 2 B A T
157 2= P (1) A R i I 7 2 B4 R =N LD TR
M T AR, A /NS A R S K B 7 RSN,
BT Ry gl B, e S P BCR , f SR SE R e, X SR S
A A AR R A e, A /NSCEFF ), 28
250 i, FEEPGH RN B gAY . X E g
WFREFEMRIR I A Aabk T2 Tk RS B At
LGOS S AL B A, SRS R A /N
SEMEAYAF FIERR X SR A G ER R A pH A, 7]
— SR BE AT A I TSR A7 5 SRR 59, T S AN
(IR 32 3 3R IR

AN T oA RM, HALBRIT 520w 53K 0E
PN, B4 23°017~23°34" AR 48 103°13~103°49" Z [H]
el 3% P9 SE A, 4Tl SR R R 2 567.8 m, S
146 mo JE R ZE XU, ARl 18.6 °C, - HIRE
Wit 815.8 mm, S4FETCHEA 337 d,4F48 H BH 2 234 he #
NSEIRFEFE VIR 2, 58 A TR /NS B A A
AR Bk . Sl ARFEE 8 300 hm?, BN
6~11 H s Bk F R E AL 1 700 hm?, BT [E] 2 6~8 H
REABFAE AR 4 300 hm?, OB 12 A ~RAE 4 581
FIAEIRIFL 400 hm?, W] 7 HJK~9 H o B X se A ag
DI TLTBE 55 A, BE AN BT A S /NS R YR
T A /NS RSN, LTI IS, D,

1 #REF®
1.1 #R5iHR

PR 2 I T A& MES, &1 =99%,
TUAFRAEYIEAA RA R A B80T A =AY

FARA BRA R A ™ 5 BibR 155
1.2 iRIEH=
3 INTEAN [RIHEEAR R B . A (] DX AR A ] SRARS (1) SR
bel N A TR A, AR 1 A T AR R 0.067 hm?,
A b SR A PR BLER 1
F1 iR SEARERL

Table 1 Basic information of experimental sites

) B TR TR Rk
Hoa A
s /m /C /mm
B P
) A GBEILX 14120 17.5 950.0
M 7K T A
HikA %
N HEAL X 1 608.0 16.2 1 500.0
2 NIE R
TR
) HEAL X 1700.0 15.0 1 500.00
FLEAR
FHEAN
atd X 1 200.0 18.8 842.9
NS
SCIHE T
atd X 1280.0 18.6 815.8
KN
[EEpeKs:E:!
atd X 1300.0 18.0 850.0
BARR
[EpUK; Sl
VAR M 1 300.0 18.0 850.0
B
[EpuK; Sl
. KEH  IIX 1 300.0 18.0 850.0
KT T

1.3 iK%

FHEE T A ME /E MRS/ R, 5%
IR 2 mm MIPEFER, BRa MR 1A%
AR R N, B SR 1.5 m 2240, I AR
AMEFEF RS 2E2 0 10 m A, & 0.067 hm? & 5
Ao B 7 d G —RIFEEM P IEE MRS N2 dg, IFie
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SELICSERITEN3 27 H~12 A 18 Ho MR 1 M E
.
13,1 HFHOAE /NS R 20 A5 1 S

5 A LA R 32224 TP 7EIE4K 1 400~1 700 m 1Y
2Ly DXL X 388 3 X AR [ A ] A A /N 5 i o 25
ST, ST IR /NSRS A e . S A
VERRFEVEIR 1 4121 6081 700 m [ 42 FITAEL MR 7K ] A
WEE 1 2 5 RIER JER AL ET R L 7E 0,067 hm? BUAL
A el R R A PR R B, 5 667 m? B4 514>,
B 7 d il —IF R BRSNS
1.3.2 BiiAHE XA /NS Rloe 2 A 04 52 e

5 F A A AR TP 7RI 1 200 m ZE A7 HYLIX,
A AR /N S B A 1 it S it 15 A TR] g SR Bl L A
TR I AN 14 Bl 6 15 it A2 75 BB A ALl TR A /N S
VAR S TE PRI 1 200~1 300 m 7] 14 SCIRHHE 1 52 98
b ORS 2787 B | B SR AT (A8 JHREL 0 ) 0 3 47 A
(G WNCESLIDIE S Py LipSPaY i

R e K A Ak 8 B < 9 35 PR Pl B A4 (B ) Bk FH ) ol
R A T TR ) AR R K HUBR Al L, R
H T TCYE 5 A T R b4 UL R Ao, B
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Table 2 Variation analysis of Bactrocera dorsalis in loquat garden at different altitudes

o A
Mk
3 4 5 6 7 8 9 10 11 12
W ACHFF(1 412 m) 55.4+9.48' 553+9.33*  75.2+4.08° 64.44x15.5° 49.88+14.19° 86.25+16.2* 15.65+4.61" 52.52+6.88" 29.14+9.9°  8.7+2.58"
ZIRIER(1 608 m)  1.4+0.68" 2.45:0.28" 25.04+9.16°  4.6x0.98°  13.32+2.08"  27.9+6.23"  182+4.07°  9.44x1.8"  3.6£147° 0.35:0.06"
FLHFAA (1 700 m) 0 2.93+0.34" 2236£2.16" 30.60+3.56"  13.24x1.69" 28+0.9" 15.45£0.9"  6.64£0.59°  4.65+0.96" 1.1x0.26"

EEAPARRANBFEATEFBHE(P<0.05),% 3~5F,
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Fig.1 Population dynamics of Bactrocera dorsalis
at different altitudes
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Table 3 Variation analysis of Bactrocera dorsalis in pomegranate orchard by different management modes

At
H5,
3 4 5 6 7 8 9 10 11 12
FRIER
0 2.95+0.68" 4.48+1.1" 1.9+047° 436x0.49°  2.8+0.69°  0.5+0.39°  3.04+0.67° 4x1.16*  0.5+0.14"
ORsamag )
Al
) 0.8+0.37°  0.5+0.18° 0.77+0.28° 5.1x0.62"  20.76:0.9" 49.45+531° 24.6+3.62" 11x0.81"  13:0.4"  1x0.25
CHLE 2R
WA
10.6£1.25° 30.4+2.54° 16.88+2.13" 13.6+2.53" 433+4.58  46.7+432% 334x1.92° 16.36+1.48" 1.4+0.34" 0
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23 RfSAXAEN AR EF SR
2.3.1 1200 m AR RS /NS K A 1 DL

P A SRR 1200 m, 23X R A
o A9 AR el 60 e ST EELAIL) S ARF A9 A 0 el RS /N S5 8 1 o
BRI gt AR R 40 &0 2000 AR A
(7 SR el P S AR sl A5 28 S R . 3~6 1, AT AARE
el P S ) RB RFRSCE B, I ] B A 58 4 1
2,5 A RAALR A T2, 11~ 12 IS ATHIEW A7
A EERS /NS E AR R SERE R 5 3~6 A, A R IZHT ATT
TERALIR 6 AR5 AR W E A o Al /N2 F) ol
FEECHZ WG, EL2) 10 500 BRAR 58 58 o DAL /)
S A R S I R A
2.3.2 1200 m AN AL SRS /NS0 4l ERE 2 A1 3 2

TEMFRRED 1200 m Z60F T , AR HEAL FE 9 AN [R]
JHGY R /NSRRI DLIRT 3y PRI, LA Bl AR /N 52
i 3 ] T3] 6 1 ERIEALTE R A W, BRI TE 4
H_EA), G55 104.46 3,8 T T A BUER ks, 11
H AR . AR RS /NS R ERCE: 7 T )
HBLER — U g, 8 H A ik Bl iR g U4 127.39 3k ,9 A B

[ 251 T RS A A A AP BRSSO A H g, MLAEAE &
RO 137926 3k, 883 T AMEIAE A 45001 043.36)3k.

0r —~ fitdE

120 L

NS
g = B

&
=3

)
S

0 bl

L L L L
3-27 427 527 627 7-27 827 9-27 1027 11-27

AR E/(A-H)

B3 1200 miGHEEGHTH/NTIBERR RN EFBL £
Fig.3 Population dynamics of Bactrocera dorsalis on

different fruit trees at 1 200 m altitude
1300 m HEFSRAN RIS A /1N ST PG A 19 L
A S EFEAEIER 1 300 m, BTG RRIE
JEAF IR T AR BB, RO TSR
50 I FEHT, RN R B A SR B R E S ST E A
[l H 43 B9 22 S 0, 7~9 Ay (A LUl ) A /N SI2 e
AR P RZ, BTHARRICNERITLL 4 A6 I E
t /N SEBRRRFRCR TR P N R . 7~9 A (AU
W) A /NS FE A B h e % o 8 1y OR BRI ) ,
AN K AR PE T EL AL S, TR BRI T S A
Uf-, TR BEATE 2206 T AU CAR ARG /INSE M A P PR E
FBIR AR, JF AL DOK BB R B, 21T
el , PR PO T AR PR FEAS AL AN AR AR 5
B Dol /NS e el 9 AR v i (EL RS DR
WiAk /NI X K B O N T AP R . RS
B R/ IN S R A e e SRS R AR )
2.3.4 1300 m HEFRANRLRAR S /NS B R A1
TEHFR RN 1300 m Z50F AR /INALAS KBk
bl PN A R s /NS AR AR RO R A 25 R L IAT 4. AR
el ARG /NS A AR e I S — U BUAE 4 H B4, 25

233

&4 HEEEAERFE NN TRTERYE

Table 4 Population number of Bactrocera dorsalis in different orchards at the same altitude

At
Ho i,
3 4 5 6 7 8 9 10 11 12
BN (HAL) 4524258 40.9£2.94* 35.88+1.07° 9.8x0.41"  5.12+0.55" 22.85:1.65" 11.1:0.84" 8.32+1.01" 4.55+0.7° 0.25£0.15"
A CAMR)  0.8£0.37" 0.5£0.18"  0.8:0.3"  5.1x0.62"  20.76x0.9" 47.45+475" 24.6£3.62°  11:081°  1304"  1+0.25°
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Table 5 Population number of Bactrocera dorsalis in different orchards at the same altitude

Ay
5
3 4 5 6 7 8 9 10 11 12
AR CAME)  10.6£1.25° 30.42.54* 16.88+2.13" 13.622.53" 4336+4.56" 46.7x4.32" 33.4+1.92° 16.36+1.48" 1.4+0.34° o
{JERUNMNIE)  6+1.64° 18.6£5.01" 17.68+2.18" 10.25+1.27" 31.28+229" 57.25+¢7.11° 30.7+3.11%  12.2+¢1.9°  3.15+¢1.2"  0.5+0.5°
KT THOKER) 2.2+1.2° 8.85:3.23° 14.48+5.17" 5.7+1.58° 11.68+£3.06° 28.3+7.88° 21.45+3.13" 19.48+2.6* 4.9+1.26* 1.3:0.41°
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different fruit trees at 1 300 m altitude
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Effect of Different Infiltration Irrigation Depth on the Growth
of Protected Pumpkin

KENJIGULI* Sulidan
(Xinjiang Uygur Autonomous Region Grape Fruit Research Institute, Shanshan 838200, China)

Abstract: Pumpkin leaves are large, air permeability is poor, greenhouse humidity is high, it is easy to cause
diseases and insect pests, so node infiltration irrigation is suitable for watering, but the reasonable buried depth
and distance between infiltration pipes are not supported by data. In this paper, three new pumpkin varieties,
"Beili No.2" (green skin and yellow pulp), "Xinhongju" (red skin and yellow pulp), "Heidi" (black green skin
and yellow pulp), were introduced as the test materials, "Tianli" pumpkin as the control, the buried depth of
the pipeline was set at 10, 20, 30 ¢cm and the traditional dropper way as CK, in order to study the influence of
different infiltration irrigation depth on pumpkin cultivation. The experiment adopted single ridge and single
plant cultivation, covered with plastic film, left single vine, carried out vertical frame cultivation and hanging

vine; other management was carried out according to routine production. The results showed that the root

s HE7.2019-12-13
BE& B P45 /R IR XA g5 R BE I S AR 55 2% & 50 5% & —— 0 Bt g JTURT ab A 5 | R s S5 OR RITR BB 7 AT 58 w148 (201902)
EE R 2 - 501 H(1980—) , &, MR 20, 322 NS Bt A A e i By AR IT S e T4
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system of pumpkin was generally 10-30 c¢m, and the depth of 30 ¢cm was suitable for the yield and quality of

new pumpkin varieties. On this basis, through the comprehensive character analysis, the pumpkin variety

suitable for greenhouse planting in this region was "Heidi", with large internode distance, the sweetest taste,

good quality, high yield, less pests and diseases, which was suitable for promotion in this region.

Key words: Pumpkin; variety; cultivation; irrigation method; plant growth
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Table 1 Effect of different infiltration depth on water

consumption of pumpkin

mn ARG FK % A K H %
CK 6.10 80.80
10 em 8.42 177.56
AR
20 c¢m 6.20 164.15
30 cm 8.25 128.64
CK 7.45 110.57
10 ecm 8.22 116.10
NHE—=5
20 cm 8.82 110.56
30 cm 8.57 133.75
CK 7.22 74.39
10 cm 4.08 34.42
R
20 c¢m 8.35 68.70
30 em 1.97 17.44
CK 3.13 31.38
10 ecm 1.43 21.30
FHIR
20 cm 5.23 52.72
30 em 6.50 54.14
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Table 2 Yield of four pumpkin varieties under different

depth irrigation(t)

i pUNIIE e 0emtZ  20emtZE 30em L2
e FAR 12 5.32 6.02 7.32
=5 12 7.75 8.02 9.03
i 12 8.05 9.21 10.21
(e 12 9.02 9.35 10.70
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Development Path and Trend of Organic Vegetables Industry
in Feicheng City

ZHAN Yu', SHANG Ying—ying?, CHEN Yun-peng’
(1. Taoyuan Town Government of Feicheng City, Feicheng 271600, China; 2. Feicheng Agricultural and
Rural Bureau, Feicheng 271600, China; 3. Feicheng Modern Agriculture Development Service
Center, Feicheng 271600, China)

Abstract: In recent years, Feicheng city has vigorously implemented the strategy of rural revitalization,
highlighted the development of organic vegetables, focused on refined production, chain development and brand
operation, guided by the cultivation of leading agricultural enterprises, built bases to increase area,
strengthened standard creation mode, and established brands to expand the market. organic vegetables have
become one of the pillar industries of agricultural economic growth and farmers’ income. This paper briefly
introduces the way and method of developing organic vegetables in Feicheng city, and prospected the
development of organic vegetables in Feicheng city on the basis of analyzing the development trend of
vegetable industry at home and abroad.

Key words: Feicheng city; organic vegetables; development approach; trend
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Discussion on the Current Situation and Development Measures of Garlic

Mechanized Planting

ZHANG Yi
(Agricultural Comprehensive Service Center of Moshan Town, Lanling County, Linyi City, Shandong Province,

Linyi 277723, China)

Abstract: Garlic is an important kind of economic crop, which not only has edible value, but also has high
medicinal value. China’s garlic planting area accounts for more than one—third of the total garlic planting area
in the world. However, the garlic planting layout in China is scattered, most of which are individual farmers,
lack of large —scale and intensive enterprises and production bases. Limited by the traditional agricultural
concept and agricultural technology, the planting industry of garlic is restricted by the low degree of
mechanization. In this paper, some problems of garlic planting mechanization were analyzed, and some
countermeasures were put forward from the aspects of developing garlic planter with strong adaptability,
strengthening the development of new technology for garlic harvester and increasing investment.

Key words: Garlic planting; mechanization; current situation; problems; measures
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Research on the Problems and Countermeasures of Industrial

Development of Cherry Industry in Shandong Province

TANG Zhi-chao
(Jieshi Town Government of Wendeng District, Weihai City, Weihai 264200, China)

Abstract: Cherry has high economic benefits and market potential, but at present, the cultivation area of cherry
in China is very small, the total output is low, and the price is always high. Shandong province is one of the
earliest and suitable regions for cultivating cherry in China, and also the province with the largest cultivated
area and the largest yield up to now. This paper analyzed the current situation of cherry industry in Shandong
province from the aspects of area, yield, regional distribution, cultivation modes and marketing management.
Based on the investigation and analysis, this paper summarized the problems existing in cherry industry, such
as unreasonable assortment of varieties, low level of standardization, small proportion of protected cultivation
backward technology and low level of industrialization, and put forward the development countermeasures of
cherry industry in Shandong province.

Key words: Cherry; current situation of industry; existing problems; development countermeasures

s HH3.2019-11-26
EE BT A (1979—) , L, RN, EZNFERA AN 5 1H TAE



R g

JEEA L A RARME b KR R AR T R R 85

AR 2 Hh [ AU T v i SR AR H Bl 3 e 7 1) SR AR R
e e A s WU P 2tV € N TR 7/ A DN
RAEREFIAE DA B Rl 702, B H AT, 3R R
BB A, B R, AIITE T A KSR [ Y
1%, ks — BRGS0 EIARBE RS iz R s,
FO AU SR AR B m BT AR SR Rk A A TR R
(W2 18], S — 344 RIS ™l

HARAE AU B, 2 T ol TP AR L B B KA
BRI IX 2 — , R AR H AT AR B i AR d ok 7
WA i RAEPEVE R P i) RSCR B, T4
TREN T PR A R, BN AR IR ARl fE B HE 2
RHIR% B0 57 DX BRSO S5 5 T 4 4% 6 Bk bl o
P o

1 WZRE KRB~ Bk
1.1 FiEER M

2018 4, AR KABBRES RIE AL 3.9 77 hm?, 72
53.0 J7 t, 505 e KRB RN 6.7%F 3.2%, fi 4
KAEEBE BT 40%F1 53% , ¥ R E S — 0, FER5E
L S SN o N N2 S < U TR =<3 175 3

7R KRS T XA B O R, &
(158 RAHERE 5 H R A)E AR A K SE K
OYFOM R R B U] SR P PR BAE
F R 3 B AR 2 I ) B AR KL R X, KL%
Mg, HIRFE R KRR, TnE H S w22 L0AT SR R4
AR RAES, G YT ARk AR 44, U e B LTk
SRS (T MNY =S ASNEN PN SRESS - A N T
PR EA 550 AL /NI % i SRR 2
WL ELAT A v A T A A R
1.2 #ESH

AR A AR PR £ B PRI £ 28 LA
HEDT T R Z MR G T . WG U] R A
A R SRR R I /N R, R R R B A
PR

Pageit MG T REBRAE 72 23 7, i BT
(1) 409% VA b, AT, 284 D STk 2, 47 &
WAE 17 ¢ DLk AR it 1 7 A S T
WIE GRS WA . LRGP 1 T R R
(7 KO)A MG TR L X T 2K E ST M

7, TS X B 28T, o i i B 28 by, S Pl
HUTIREL, 5 S e T, T 5 XA
1.3 i

— BLLIK , IR KA A% G5 1) 58 Ak 15 A
ARk, B A AR IR BAR I K R , KA B R s K SRk
AL T 8 000 hm?, i 428 KRB EH R 14%
FeA Bt R AR R R B (T OB I g L & el
M AR L X MR T, U IR R B AT, T LA X
EgN
1.4 SHEIK

L AR A AR B A A b T 3 550 00 4 B LA,
60% A = BB AR Ao JAFSR, RS R IS
WA TERGETT, 2019 4E RAEBE ™ 58 1) 30% 38 3 L 7
B o Ok R 22 (1 Rk el A A T R , DASRAR Bl TR 2
FEAE BN BRI 1 f- 2o 4k, O 43 AT W

2 WHRA KB FE R
2.1 mAERAEE

AR S PR, N BEIUOGE KB, iR EH 5 T
AR RIS , TR L A M S Al 2 A Mtk an =
P T GE R R R H R g ks . B
AL AR AL RIS A A B, — R 2 Al Lt
K, AAH R G Rl b HRR T 809% , UM ALY
TR RIGTSRE R K, iR A, s
AR AZ S TN R BRI (14 5% M) BT 1] B e, T 4%
I R I R S A KA L B AR BR B R | A
ZH o IR R A BRI B S, A2 TAT SRR Y
g N IR ST 6ok Bk ok 3 A NN
PR ST 8 85 HE P RN R SRR | AT
i 0732 46 s 55 MR A 1 24 DB R /e, — R kit
PO B L K 250 R A AR PR AR T 22 A0y, 2 52 b
Azl AR, A AP FLG TRHT R HIN R 5 S et
(R PR AT, DR R T ARk 1 A 70
2.2 FiEKER, HEEXES

P, HRTILARE — SRR R 2R
AN ARG, X TC 28 3 AR A 7 R 4 B
WA A EVESE, SO A RABEB R S il i it i
ARG TEAG  HEBE AR T 2ot | S Bl TA X B K, bn Ak
A 7RI, S BORPERE R i T AN i o TR A S R



86 hERZE

Folk g

INZRAE 2018 4715tk 3 1 BN JE 428 PRk e i
B 1599, el SR 50t E 5 4L AT L 809 LA I il KA
Mk e Bl 8L 97 5 B R R AT
23 FEPEHEAEE

FEEBR SR 20t AU m iR HE A Y
Gy 7B 0t SR H IR AREAEI 3~5 dMOl KAEBK AL O
fief 7 XA 15 25 W 8 P e AR A 2 R i 55
BELE A7 5 IR A KRB R A LA G, SR IBUTRT SR 1) o T
SEAL B ofe A AR 11 f S 1 5 ¥4 R RN AR
SR T [ A O A R A B TR A (HAEA
R, HIEAG KA., HATIIARE R E H AR TE R
PEBE bR AR S BRI RE R, SRS . &
b3 e 2 A TR ) B Al R P DR TR
BRGNS, FAAAEA A sk B I, R FAST
24 FEAALKTR

L2 2 AR B R AN 28 38 22 AR BN
Tigse s )12z, RARFFEBICE R . WA R, 1L
B RPERCFIAE 1 e Sk AL 480 i — 25 AR T8 —
PRAL R 2 2O 2R B A TE K, © B BRAS ™ M #5452
KR AR

3 WHRAREH= KRR
31 L HEATEN

FMK ARG T N, A A B AN S5 D4
AR, s K 2 bbby 2 KRR B R
TIAELALAN H A B WSS [ P B R PR 52 i
AR, Tz RS S T IS AR A % T R
AR B OO R D T A LR IR st B
PERRL R B EAAL R LU, DAL S5 KA B
WE 2oy K. S ARB R E A, B
PGV, it SRR it AR, AL KAl A FET
iRl | E D BE , SR i i — A LT Rl R S bl , 4 )4
(PN 2 T LR T AW
3.2 AR ESFREREEN

A 0 ] PAY KA A A 2R i R 3 9 R OR
iR S IR 22 DR S 13 5 hm? LA b A DL, 902 o
SR AN PN 27 T4 (p= [ S I N TE PPN 2
MR ARIC SR 2 55 2 2 (BAE Rt A H 45 B0k
FMBUR BAG RIIE ST, H AT e 25| R RkA T

B RS TR, 4 o B B TH S . AT 28 ARk
PR AR R AR SRR, AR AE s B AR AR S
BEEC AR A P B A, S PR R AR RLAG R LS s
XA AR A = F i BRI, 5 1 R RR A
PG, (2 177 4 AL . M I A A
WAH KB —RAL BBy A HLAIE 0K 5 6
TEHRE— RINNPR AR A o Bt s & Ak
LR R R TI, HICEEAEHE) bR f Ak 5 (5
i 47 KA Bt R 455 04 L 51, D2 M 7 M i) T
33 ARHBRILEZEEERE

KT IR A e Sk Al R B AR K
BER SRR ML 2278 AR s Al 24k Tl Ak ik
SRR FERIEAT R S SRS N — K —
FUNRIBRE A 77 | SGE R U2 8 10 7Ll 55y =X, 4 8
FAHE b SR U SRS R B RS AT —
HERHERLE D RE S AL AU SR AR I
PR F— A AR P ORAM el , B i A2t O R TR SRl
(0 &, BhifE— — =il &R 40 B B SR T
(B , BT 2R A SRR AN A SE N
PSR AR A K- B9 IR SR
34 EMEEFEARHRE

et B AR B A5 ) TR B M d s &
NG AR A 8 HUEURE IR T X KA I e A £ A FF 55 I
RIVEE, PR e A BRAE A R M 38 (8 1 2T B
“ONTTH CERIVHE T ARk Y, T
M B A SE BT R B T R AL TR FE Sk Ak
EN R S TN R AN Y S | I
B HA BRI JE— 53R TH AR 00 7 i BRI 1L, A
PR A FARBR U AR5 A B R, fRIE L R K
PRk P HRR LR TR
3.5 LiEMmARARREE RS FHR

ooty R AR TR A A 7 o v o R R 28 1T .
Kb AR B 3 s s | R R AR T 2
SERARMEIL A A SRS LS BIR R IR E R
AR YR A A R R R B R
st WA B A, AR IR A S AL, LA R A B
M7, 0K R 7 ) R R R R D
BRI A R = i — AR IAIE , SRR B KRR AR X
SN P RS il b St R, AT AT BRI g



kg

JEEA L R KARMEE A B R 19 BB T AT R 87

A LLAR b o G5 5 B A PR 0 R 19 SR v e
A A0 15 PR S5 DX T it R, BT A it i )
PROHE AN T, el b RS AE T2, i AR B ™
NAiby a3

SEHk.

[1] FEFHR. A B KAk = A [F B FE[D]. 2840 ARl
K, 2014,

[2] FFeah. AR RIS RERST, 2009(04): 87.

(3] BZEM. REMCERIEBRD). ARERST, 2009(04): 62-64.

[4] VLFT, 2545, SRER 5| s KAk A 20 i MRS H R (1],
J6IrFEZE, 2008(12): 56-57.

[5] AREC IR KAEBE L T/ 55 & RIS A 55 [D]. T LLAR I
R, 2017.

(6] KA. LLZR A I B BBk b & R [l iEFE D). %84 1L
RAEM K, 2014.

(7] AH I, SCHEMms. se MRk RD T o5 1% ZREVE Y 2T
1. SRR, 2011(8): 85-87.

(8] #E3CT, Fadih, Th. At X KARBh = Ik & i 29 P R
K], WAL, 2020(01): 3-5.

(9] EAR, MR A, 222005, 5. SRt B A7 A8 1Y 0 8 2
SR AR, 2006(9): 22-23.

[10] BRER, PR, 4205, AR FIEERE AR v (0], T
Aol RE#244], 2016(05): 53-56, 61.

(E#E% 52 W)

[10] ZHANG H, YE Y, WANG S, et al. Hydrogen sulfide
counteracts chlorophyll loss in sweetpotato seedling leaves and
alleviates oxidative damage against osmotic stress [J]. Plant

growth regulation, 2009, 58: 243-250.

[11] XUEHEE, AN, KA. TAbEX/ MR R S BEs BE
PERIRZIR). LRUOLRIEE, 2010, 38 (14): 7218-7219, 7226.
[12] FrJ8, w07, AR, 55, AMERAL 200 @ ia F R
JUSE R VAR A A AR R 2 ) [0). BEl 2024, 2011, 38
(11): 2131-2139.

(E#E% 83 M)

4 INEE

FATE AN 2 S T Kl AR 294k, 7E R R
A A PR A K T MU , A= 7 R o, [R] B B
22 BWF ST AL TR RUASE () A= 7 i b (e T A 7 Ml L
PRI B, 3 B ARl 75— AR TR bR e 4
R JTHGRL, A B S - igp DR ] > W KR R AL A
FE T, 3R P A 7R i , S BR AR AL 1435 K%

Sk,
[1] #3. FRIE K arr= L Bk K & SR 3307 H EEREE, 2020,
40(2): 57-59.

[2] B, SEEARFHUBALAE ™ S TR (7). Rl A}
%%, 2007(13): 4059-4061.

(3] AL Fe R Al xS [ ERE e (I, EARAE
2006(8): 12-13.

[4] 5K Ty, R ARGERE AU BRI B AR e e Jie 22

] Al & 534, 2019(5): 49, 52.

[5] M2, XRE, TH. Kir 2 RURALIR &R ).
IZRAHLAE, 2019(6): 25-27.

[6] BAHEZL. KGFRtE P PR MU AL AR B AR, YL AR
Mlfk, 2020(1): 26-27.

[7] BEZRVL, sKAE, TRSCZ, 5. T E KGRI AE ™ BUIR & &
JESE BRI, AHURFFE, 2015(3): 270-274.

(8] BEMr. KErpIPLAAL M), &= A, 2017(30):
24-27.

[9] e, MR, THe. ATE RS GAUALA: B AE AT
[J]. Frssdeplaik, 2011(1): 59-60.

[10] LB, FAEH, @, FRIE SRR A - B0R B K i
AW B, 2012(1): 51-52.

[11] ZR5KaE, BRI, il 3 B GRRE AU AL IR K i 5445
M. WREAO, 2013(6): 51-52.

[12] HIZAS, FE R, Be . o3 BeX s BGRpLE SE e [7).
FEAHLAL, 2012(1): 100-103.

[13] MRBEFr, w40, aRI%. A AU A BAR 5 Kk JE (1.
LHAIFST, 2012, 34(3): 242-245.



Ik A

Industry Development

Hh SR

China Fruit & Vegetable

55 40 2, 5 4 1]
2020 4F 4 A

PR AR e B R

RN IR ¥, RIEE 2 X GG 2 Bk 2

(1. ZRE KR A R 2o, =FE A 674200;2. =G LR B RE SAVEMIRTERT, =1 B9 650205)

OB AREEMERET, ZFMRS, EFRES BB R RRE ERRIT AT 2R A R FIUA
7@ MR T HRAT B A G BT B AGAR LT A B e AP RS, AT T B o AR T L BBk R AT S AT E
Tl G — P RET LR A0 TR, R AT E R R LBk T AR B

KR P B T W IR ZE N
FEDHES: S665 XHRFRAERD: A
DOI: 10.19590/j.cnki.1008—1038.2020.04.018

X E %S :1008-1038(2020)04—-0088—04

Exploration of Development Ideas of Yunnan Soft Seed

Pomegranate Industry

LI Geng-lan', GAO Zheng—qing”, LIANG Ming-tai’, LIU Jia—xun®, ZHANG Jue®
(1. Horticulture Station of Agricultural Bureau of Yongsheng County, Yunnan Province, Yongsheng 674200,

China; 2. Institute of Horticulture Crops, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: Soft—seed pomegranate is rich in nutrition and high in economic value. It has developed rapidly in
Yunnan province in recent years. This paper expounded the advantages of soft—seed pomegranate compared
with traditional hard—seed pomegranate in terms of early maturity, high yield performance and high economic
benefits, and further summarized the main problems in the industrial development, and finally put forward the
development suggestions for soft—seed pomegranate industry in Yunnan province.

Key words: Soft—seed pomegranate; industry status; development suggestion
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Development Status and Countermeasure Analysis of Village

Revitalization and in Chengde

JIANG Rui-ping', JIANG Jun—jie?
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Agricultural and Rural Bureau, Chengde 067000, China)

Abstract: The implementation of rural revitalization is an inevitable requirement for our country to develop to a
new stage and new period, which is of great significance to the realization of a well-off society in china, and is
the focus of agricultural and rural work at present and even for some time to come. Taking Chengde city as an
example, this paper discussed the development strategy of Chengde rural revitalization through the analysis of
the key and difficult points of the implementation of Chengde rural revitalization.

Key words: Rural revitalization; difficult; problem; countermeasure
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Integrated Control of Zingiber striolatum Diels Rotten Diseases

in Enshi Area

LIU Zhao—feng', LI Xue—qing®, YU Bin—-wu*
(1. Agricultural Service Center of Taiyanghe Town, Enshi City, Enshi 445000, China; 2. Agricultural and Rural
Bureau of Enshi Autonomous Prefecture, Enshi 445000, China)

Abstract: Zingiber striolatum Diels is a kind of rare vegetable for both food and medicine, which has a long
history in Enshi mountain area of Hubei province. In recent years, with the expansion of planting area, a lot of
diseases have gradually appeared and spread. Stem and underground root rot is one of the most serious diseases.
In this paper, the rotten disease of Zingiber striolatum Diels in Enshi mountain area of Hubei province was
analyzed, and the transmission way and occurrence rule of the disease were summarized. It put forward the
comprehensive control measures, which were mainly agricultural control and supplemented by chemical control.
It also put forward the control measures to cut off the root of transmission, control the occurrence and spread of
diseases, and promote the healthy development of the Zingiber striolatum Diels industry.

Key words: Zingiber striolatum Diels; rotten disease; harm; occurrence rule; agricultural control methods;

chemical control methods
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The Cause and Comprehensive Control Technologies of Phytophthora

capsici in Jining Area

LIU Yan-zhi', LIU Kui-cheng?, ZHOU Li-ping’, ZHU Li-mei', WANG Shu-xia',
XU Xiang-wen', REN Yan-yun', MA Jing—yu'

(1. Jining Academy of Agricultural Sciences, Jining 272031, China; 2. Jinxiang Agricultural Bureau
Plant Protection Station, Jinxiang 272200, China; 3. Agricultural Comprehensive Service
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Abstract: Phytophthora capsici is the main disease of chilli, which is also the major obstacle to the development
of chilli industry in Jining city. This paper analyzed the disease from the occurrence symptoms, occurrence
regularity, and factors affecting the disease. Combining with the local cultivation method of garlic and capsicum

and climate characteristics, as well as the author’s many years of plant protection experience, it put forward the
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corresponding measures, in order to provide reference for pepper growers and technicians.

Key words: Phytophthora capsici; disease symptom; occurrence regularity; prevention and control technology
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Cultivation and Management Measures of Cherry in Open Field

MA Xiu-mei, GUO Xiao—ping, XIAO Hong, GUO Jiang
(Natural Resources and Planning Bureau of Qian’an City, Hebei Province Qian’an 064400, China)

Abstract: Cherry has the advantages of early maturity, sweet and sour tas nutrition, and is favored by
consumers. The cultivation and development of cherry in Qian’an city is fast, but it requires high site
conditions, strong polar growth and obvious top advantage. In addition, the fruit farmers neglect management,
resulting in the crown of cherry is too long to blossom and bear fruit as scheduled. In view of the fact that
cherry is afraid of drought, waterlogging, wind, viscosity, salt and alkali, with strong polar growth, obvious top
advantage, and tall trees, which are difficult to blossom and bear fruit, this paper analyzes the open cultivation
of cherry from the aspects of selection of open cultivation garden, planning and preparation of land, selection of
varieties and seedlings, seedling planting, plastic trimming, fertilizer and water management, flowering
management and pest control technology, in order to improve the yield, quality and economic benefits of cherry
planting.

Key words: Cherry; open field; high efficiency; cultivation; management measures
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Application of Intelligent Agriculture in Tomato Industry

MA Wei-yong
(Huafeng Town Government of Ningyang County, Tai an 271413, China)

Abstract: Intelligent agriculture is the smart economy in agriculture, or the specific performance of smart
economy in agriculture. Greenhouse tomato planting has developed for many years, and the technology is
relatively mature. In recent years, due to environmental changes, improper management methods and other
reasons, diseases and insect pests occur frequently, resulting in the continuous decline of tomato quality and
yield. At present, these problems are mostly solved by biological, chemical, physical and other methods, and
the application of intelligent technology is rare. This paper took tomato as the main research object, introduced
the use of intelligent agriculture to control and monitor tomato diseases and insect pests, and the specific
application of intelligent agriculture in tomato production, and the role it play in tomato production.

Key words: Intelligent agriculture; tomato; greenhouse design; pest control; applied research
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