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1-MCP 454 C10, AbP pu =1k
PREERCARIIE L

WSO Tk R w2 A, B X

(Al TARE2E B, LI AR B5RE 250100)

W EABABLIRREHER BREFPAA, REEATHLIRARERENRA HHEEH R, AL
2.5pL/L 1-MCP Z 7 44 50mg/L C10, i3 /8 4L 2 A7 8595 2 3¢, FFvL 2.5uL/L 1-MCP S 40 22 Fm R 4L 2248 9 24 1R, 38 iE
ST HAM I A8 K AE AR, B RARIR IR A T 1-MCP F= ClO, Bea 8 A 2t & Z 3009 R 8820 R . 4R A, 1-MCP #= Cl0, B
SRR PIFLER BB ZRGRE R, AR T REF VC 58, RETERENMEZN THE, AL
k) A EEA-F WS S AR PPO B R LT A M AL K 5 2 ARSI 4R & 7F S I A

KEBIE . B 238 1-MCP; Cl0,; PR &

P E S %S :9663.1 SCERFRERD: A XE4HS:1008-1038(2018)06-0001-05

DOI: 10.19590/j.cnki.1008-1038.2018.06.001

The Preservation Effect of 1-MCP and ClO, Treatment on Broccoli

BI Wen-hui, AN Hong-rui, TANG Hui, QU Xin—xin, YUE Feng-li*
(Shandong Agriculture and Engineering University, Jinan 250100, China)

Abstract: In order to solve the problems of yellow flower and rot of broccoli after harvest, and to developed a
safe and efficient preservation technology for broccoli, we used 2.5/ 1-MCP and 50mg/L. ClO, to treat the
fresh broceoli, compared with the 2.5ul/. 1-MCP treatment group and the untreated group. Tested correlative
index regularly in order to study the preservative effect of 1-MCP coupled with ClO, on broccoli under the low
temperature storage. The results indicated that 1 -MCP and CIO, treatment can maintain the organoleptic
quality, decrease the decomposition of chlorophyll and VC significantly, slow down the reduction of TSS content
of broccoli, inhibit the increase of MDA content and the PPO activity. The refreshing time of broccoli was
prolonged, which improved the business value of broccoli.

Key words: Broccoli; 1-MCP; ClO,; preservation
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DOI: 10.19590/j.cnki.1008-1038.2018.06.002

The Extraction and Antioxidant Activity of Polysaccharides

in Agaricus bisporus

LIU Yang, ZHAO Li", JIANG Chang-xing, CHEN Jun, BAI Qing-yun, BI Yan-hong, CHEN Wen
(School of Life Science and Food Engineering, Huaiyin Institute of Technology, Huai’an 223003, China)

Abstract: The main single factor experiments and orthogonal experiments were used to study extraction
processing of polysaccharides from Agaricus bisporus, and the antioxidation activity of polysaccharides was
analyzed. Experimental results showed that optimal processing of polysaccharides from Agaricus bisporus was
that the temperature was 80°C, the extraction time was 120min, the rate of liquid to material was 40:1 (mL:g).
Under the condition of the optimal processing, the extraction rate of polysaccharides from Agaricus bisporus
could be reached 1.53%. In the paper, the reducing capacity, the chelating ability of Fe**, the scavenging
capacity of DPPH radical, scavenging hydroxyl radical and superoxide anion radical were determined. The
results certified that polysaccharides from Agaricus bisporus has good antioxidant capacity and has broad
development prospect.

Key words: Agaricus bisporus; polysaccharide; extraction processing; antioxidant activity
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2.1.2 BT ESO TR
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(1) BRI X 2 B R 52

WA R (50.60.70.80.90°C ) 1F 2 28 #t , WOk}
FE 30:1, S BUBSTE] 180min, #2501 ¥k, A 5T 2 IR FE XS 2
BEPRIBCR 5
(2) BRI [E T 22 R IR 5 )

VEPEARTRIAEFE] (60.90.120.150.180min) 1E R4
L VBORFEE 30:1, FRIBUGRE 70°C, $EEL 1 Wk, WF ST R ERUT
(] X6} Z2 AR R
(3) VOB X Z R ICR 1 52 1w

VEFEAS [A] A VROREEE (10:1.20:1.30:1.40:1.50:1)1F K
AR SR I TA] 180min, $& IR BE 70°C, $2 I 1 W, WF5E
WO X Z2 R IR 520
222 ZHHRECEMITA

N e
R ()= TR =~ 100

o, BRI oo
23 ZERSNFEEMNNE
23.1 WS

IR FINA—Z AT 0.1mg/mL BIFESL, FH#ERR
R 2% vV (0.2mol/L.pH 6.6) 5E 2 %] 2.5mL, /il Jii & 43
BN 1909 B FAL BRI T SmL, Bl 5KV A 50°C7K
T BRI 20min, SR JE BCH A B BRI 109 1)
SRR SmL, KA R RS JE R E Smine HUE
T 2.5mL, TS0 2.5mL, BYZE 18 KA 0.5mL1% 1) & Ak 2%
VW o KRS JE A5 B0 BT 700nm ST I E I
JEREAE o TR B R FH A )R BB i 42 20K 0. 1lmg/mLL 1Y)
BHT A BH:XT #E

2.1.1
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X ¥, 5 R F0TE S B R IRB B TE AT R 7

232 X Fe*ETEARED

TINA—E AR EE A 0.1mg/mL A5 TR, 8k
J& MRS N 2mol/L 1Y 58 A6 85 ¥ W 0.1mL, Smmol/L 1)
Ferrozine & 0.2mL, T FE5] , Z J5 A ZEIB 7K E 25 3]
SmL, T Z J & 20min, 7E 560nm A< T W& WG,
HRYEWERE AR . R0 P A PP B2 0.1 mg/mLL
1 EDTA.
233 X DPPH H HFEMIEBREE T

PR R I AR IR EE R 0.1mg/mLL, 2R S
W 6.5%10°mol/L. DPPH 2.5mL, &4 #8 51 )5, H 70% 1
BV AE 45 3 4mL, FRRIRS) 76 REG AL CE 20min,
Z IR IRES), G 20min 5 E 500nm P OGRE
LT B RIS RR R . AR b X B
0.1mg/mL Y BHT.
234 XA MR

AT bR 1,20 PV 451
AP 0. Img/mL BIRE A, SR I5 53 0 FFILA 9mmol/L )
PUSEALER EDTA W 1mL, 76 1 530 A 9mmol/L
KR L BEAS I 1L, 2 SR8, SR 5K e
8.8mmol/L i AL EIAR ImL MARE H, I 1.2 5
R HZARAKESS SmL. BB MAERSE, T
500nm I E G EE , THA G RR R, FIRHE BR RS A B

FERIRE ST o AU F SRR B IR LR 1 M ot BE A
3 £R59Wm

3.1 Wz SRR E
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Fig.1 Extraction rate of polysaccharide with different

temperature
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(B2 3 B o I T S R AP E BT B 1 S (P<0.05).
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Fig.2 Extraction rate of polysaccharide with different time
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Fig.3 Extraction rate of polysaccharide with different ratio

of liquid to material
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Table 1 Orthogonal test design of polysaccharide extraction

from Agaricus bisporus

K
A BBGRIE(C) B HEIURHA] (min) C Wk
1 60 90 20:1
2 70 120 30:1
3 80 150 40:1
F2 VWAHESERIELRGER

Table 2 Orthogonal test result of polysaccharide from

Agaricus bisporus

ASRIUREE B 4REE C EZiiiE
Eoass

(c) (min) R (%)
1 1(60) 1(90) 1(20:1) 0.72
2 1 2(120) 2(30:1) 0.84
3 1 3(150) 3(40:1) 1.35
4 2(70) 1 2 1.03
5 2 2 3 1.42
6 2 3 1 0.68
7 3(80) 1 3 1.35
8 3 2 1 1.18
9 3 3 2 1.13
k 0.97 1.03 0.86 —
ky 1.04 1.15 1.00 —
ks 1.22 1.05 1.37 —
R 0.25 0.12 0.51 —

MFE 2 FTLLIE H, RoR >Ry, T LASS R 2% Z A
G R R BN IMEIR R« WORE S BRI B > S I [R]

ZHHRAEIR BT N AB,C,, ENRIGEEE N 80°C, $RI T
[E] 8 120min, ERFEL R 40:1. ZRI0UFFAR T 2 2 B TR I
N 1.53%, BT HA IR 5 .
32 SEmESKFEESH
32.1 ZHEMiL)E T

Py I S5 R/ VR AR TE A —E R A,
A A 0 3R D PR IN A S W o e S A P g s 1,

HE 4 AT LI, W4 2 B R0 )7 115 BHT B9iR 5 RE
JIF2(P>0.05), A] I, S AE %5 2 0 B A 1R AL R 77,
FHAE—ERER N S E L IEH.

20 o BHT

- AL

SRR

04 -

0.0 . L . | . L . ]
0.4 0.8 12 1.6 2

WE (mg/mL)

B4 WNAEESHEREIRS
Fig.4 Reducing capacity of polysaccharides from

Agaricus bisporus

322 ZHEN FeE G RE

PR -OH AT H,0, 548 & v A
BAMFERERBS, HEN 2R ELES SR
(4N Fe* 558 ) R FEARMLIAR 25 - OH MR, W I AF7E 2
RIEH KRR, A T KAPUEAR, B E et Besmmn,
Kl 5 LB W 2R E G e —Hm T EDTA, 7EW
WA R 0.4mg/mL Z A1, 25 57 10 2% (P<0.05) , i 35 W &
IHG N, PO # 12E5 R ) 22 72/ P>0.05) -

100 m o EpTA

= TEE L
s 60

0.1 0.2 03 0.4 0.5

E (mg/mL)

B 5 WAiEEHEN FeNESREN
Fig.5 The chelation ability of polysaccharides with Fe*

from Agaricus bisporus
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M 6 AT 0L, XUflas 2% DPPH H LA bR e
JIFE T BHT, & B AL S R BOH I, 3 2% B A 15
ZHEXT DPPH H H EE AT BRBE 1 H0H .
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Fig.6 Scavenging ability on DPPH free radicals

of polysaccharides from Agaricus bisporus
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Fig.7 Scavenging ability on Hydroxyl radical of

polysaccharides from Agaricus bisporus
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Extraction of Insoluble Dietary Fiber from Old Stem
of Broccoli by Compound Enzyme Method

WANG Chong—dui, ZHANG Ming, YANG Li—feng, FAN Qi,
ZHANG Bo-hua, MENG Xiao—feng, MA Chao"
(Jinan Fruit Research Institute, All China Federation of Supply & Marketing Co—operatives,
Jinan 250014, China)

Abstract: The insoluble dietary fiber (IDF) was extracted by using a—high temperature amylase and neutral
protease, using the old stem of broccoli as raw material. The results showed that the addition of a —high
temperature amylase was 7.5uL, the enzymolysis temperature was 90°C, pH6, the time of enzymatic hydrolysis
was 60min; the amount of neutral protease was 20uL, the enzymolysis temperature was 50°C, pH8. Under this
condition, the extraction rate of IDF was 33.54%. It could provide a theoretical basis for the comprehensive
utilization of broccoli resources.

Key words: Broccoli; insoluble dietary fiber; a—high temperature amylase; neutral protease; extraction rate
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IEN,F A ABRRIRE 2 ERERERT S 11

(LA pe i e R e e IRV s i 2
ARERUTRE LI, STARAE TR E AR AT . 76 22
FEEZEIE VY 22 AL R B A S I T R b i R, 295
i FFK) 30%0~40% , Horp & AT 2 6 AN U P £ AT 4
(IDF). REELAEHA RAFr BRI ML B RE, A

EINGHIREEE S i s

KILOE, th TERZ AN THOR, 2228 P YA
WEPERE BT YE, BRI SO EAC R RN, 2R
HeBFE AT BHR AR 2%, Rl dai5 4t T3R8, H
FiT , PP 22 48 2 25 4R B IDF BT 048 R /0 W . % F
S IBOT TEAT AP A P R PR ol B TR 4
AR IR APRRAN T5 5%/, ELUAT RS A~ 70 0 2P 27 4
R, J&—Fiai s R AHRIBOT %, ALY
ZAEEZE N R SR A HRA SR IDF, DU o4 22 46
BRGS0 2248 b W AT 52k R R S %

1 #MRIEAE
1.1 #EEIR

PgEee s, mILARER A RA R frh
2 EZEYIN 2~3mm A, 60°C T 2K 10% LU
TR 2 60 H i, A3 BTG 22 A0 B 25k, H R Bk
fififr-25 o

ou— 17 Tk U B T (TG 8 7 U/mL) (2 (1 (IS 15
3 UmL)  E4EA5 (DA FR S w4
1.2 UH#E5EHE

ME104 HLF K-, HReih— 4R 208 IR A A
pHS-3C #4 pH i1, FH#ALA R R A R s SHA-B
W RE K TR IR % VLR AHG R B35 FRA Wl 5
pHP-250A Bl 2 hREM BRI, WivT R T o3 1,57
AR SHB-MEHK A Z FHEZ 5L, FOMNIE T
AR
1.3 ITEZRE

Vi 22 e 22U R — B B — o TR E R il K
fif— TR UK R g T AR RS 27 4
14 MEHRERZRRE
141 oo e T E M) T i1 TR 3R 1

FERAFREL 1.000g PO 22162250, e A ZE, 4
A EERR L (1:20.1:30.1:40.1:50 . 1:60 ) \o— =5 H SE K

B N (5.10.15.20.25uL) R (60.70.80.90.100°C )
fifg st ] (30.40.50.60.70min) .pH {EH(4.5.5.5.5.6.6.5)
XF IDF $&BCR A0
142 BTBFBGR RN R

FEHAFREL 1.000g P4 22 AEE 228, 7840 AT, [l e
PR 2, 43 325 28R (1:20.1:30.1:40.1:50 . 1:60 ) . 2R
HEFA i (5.10.15.20.25pL) . ¥ (40.50.60.70.
80°C ) . ki 5} 6] (30,4050 .60 70min ) .pH A (6.5.7.7.5.
8.8.5)%F IDF $2HCHR A2
1.5 F5HRE

IDF $2 BT AR A (1), $REUREUE B, U
B IDF 4l

B
A(%)—?XIOO (1)

A, AN AR SR IO 5
Bt IS TR A T T L g5
C—FRH T g5
1.6 #iELIE
B 2K F Microcal Origin 8.0 A4 TAER], R
SPSS AT HT o

2 BRESW
2.1 FEEMREEZRIAR
2011 R HEXTAS T 1 e B 41 Y F IR 1) 5 i)

P L 1 AT, FE— 3 FE PN BB R L 3 i, 7
PV FH (0 B2 R 38 2 SBT3, a— B R E By BN
AR L 1:50, FRBCRIAL, B 40.26%; 5 I HEEHE L 1:40,
PRICRIAR, J 36.30%. BWIAHE a—mniR T IS HE
P04 B B LA L4351 1:50 11 1:40.

T ounm
BEAE

38 |

PR (%)

34 b

30

1:40
BRI (g/mL)

B 1 BHR R A RS R 4 4R BN R M0
Fig.1 Effect of solid/liquid ratio on the extraction rate of IDF
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M 2 AT LAE H 7E— S N B S o I TE A
TR TN 3, FRECR 5 e 5 THEE A, - TR TE K
FEAS R 10l B, 32 BCRFRAIK, 4 39.51%; 75— 278
BN, BEE SRR INERm, BRI TR, 7E
20pL JEBHTE TV . BRI E o I R Y B
FER NN 10, 88 PR AT N 20 L.

60 -

-
55 b
- EHE
50 F
IS
< 45
5
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BEAINE (ul)
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Fig.2 Effect of enzyme addition on the extraction rate
of IDF
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Fig.3 Effect of enzymatic hydrolysis temperature

on the extraction rate of IDF

i 3 A TE—E T FE N, AN TR S 2T e S
R oo LV oy T TR U 2 1) T8 T K, 76 90°C A IS
B ARS8 5 76— VL FEIN TR PG B 2T A SR IR Bt 2R
A 1 R A i 2 ) 7 e TR AT, A SOCCI S R ik d /)
(B, AR SR R, SR IR T o T RER PR DA 2 B ik 31
& A PR XIS, 2 7 2E 8l 2 AT BT 2
(Y A = RS, MR PR S B A R A

IS RS, T LA e S e T B0, WA 8 o il
TE 53 83 11 o AR AP I Ry 90°C 5 B 17 I Py o Al 4 0 2
1 50°C.
2.1.4 [T DO AN RE B 4 AR IR 1 52

A1l 4 & 5, DA oo i il U2 90 TG 285 SR T R0, A —
E YR PN , BB AR T ] (9 A, SR BB AT AR, 60min
J& TR s X B T R T 5, E— e YR Y B
fffIf ) P S, HR IBOR 52 RS THEE 3, 60min B 5 14
(B FIRESE BERG AR A A ES , VU 7K i ) 2 M 1
K, bR 7 AR 4 ISR B 23 X 7K A S5 L 7 A
AR IS, SR A5 1 W il A K S BN ) 1208 60min.

46 -

-
44
o EAE
= ‘\+\v\,‘i
S a0
= 38
| %\\\%—‘~k\\w///»
34

. .
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BEAERTE] (min)
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Fig.4 Effect of enzymolysis time on the extraction rate
of IDF
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Fig.5 Effect of pH on the extratction rate of IDF
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F1 EXRWIET
Table 1 Orthogonal experimental design
5 A o (el SE A B I (L) B S H BRI (uL) C HEHBHERE (C) D H A pH E
1 75 17.5 45 7.5
2 10 20 50 8.0
3 12.5 225 55 8.5
*2 EFHRENEIRAWER
Table 2 Orthogonal test results with composite enzyme extraction method
SES
ELE A - RIELVE R RS N B & A I C EFIHEE D H A ()
(uL) (uL) (cc) pH fE
1 1(7.5) 1(17.5) 1(45) 1(7.5) 35.17
2 1 2(20) 2(50) 2(8) 33.54
3 1 3(22.5) 3(55) 3(8.5) 34.29
4 2(10) 1 2 3 34.30
5 2 2 3 1 34.63
6 2 3 1 2 35.21
7 3(12.5) 1 3 2 35.23
8 3 2 1 3 35.83
9 3 3 2 1 35.10
ki 3433 34.90 35.40 34.97 —
k 34.71 34.67 34.31 34.66 —
ks 35.39 34.87 34.72 34.81 —
R 1.054 0.233 1.090 0.307 —

WCRN o TR KN Y pH R 25 5 1 5 i pH (B
i, A O R AL G 2R Al O3 T 5 48 R A R | Tl
EOEAMESEORE, N R A S 4. Lk
20k, pH B R A I T 2 R 5227 2 R S IR
YRR, S RAN R R S R AR i B B SR BRI R,
KL, BB E oo il D2 A9 TR B 1 B ) e A pHI
B 500 6 F17.5,
2.2 SEEEHIRINERIAE

A E R 2R U0 2 2R S BRI R ) -
1o ek Y A 0 A B T A D = B VBRI R
pH AT Ly3)IEACIAT . gt ILER 1, 45 3% 2,

MR 2 PG IRAT AL, e 2% IDF 42 RS2
) BRI IR N C>A>D>B, RIVEE F1 B >o— 3 1R I
KBS N> 8 TR pH B> IR, S4B R
ABLC,D,, B co— = M V€A BN 0 5 7.5 & 1 S i

20w L ER (RS AGAR IR 50°C B 1R pHS. 4 RIE, L4k
4 IDF MI3REEN 33.54%.

INGE

A 2 525 WA SR EUPG 2 40 8 2RI TR B 4T 4
A T2 o R UE B WG RL VR LG 1:50, i O i
7.5 L IR EE 90°C .pH6 | A (] 60min ; 2 1G-S N
20 L BRI 50°C . pHS AT [A] 60min, 7EIL A

3

T, P 224825 IDF #2008 K 33.54%.

Bk

[1] FRNE, BRI, BRIRME, &5, T 22 J6 K 5 U Jk ek 157 A
FEHERE). ERE, 2014, 35(7): 270-275.

H/J\IE BREBDY, RN, S A AL B 3 A B R
LRAEIPERTE R[] B RRE, 2011, 32(3): 36-39.

2]



14

E R

el

3]

[4]

[5]

(6]

ZENN6, BEAeA, O, S, R TR DR AR JOBOK AN B T
TAYHERCT 2] B aFk, 2011, 32(14): 118-123.
FSCHk, REM, KHEH, 2. 2 A4 R L6 4 oKk
EHERE AT & 5 AR Tk, 2011, 37(3): 122-125.
MEZ, KERE, BUAE, 5. 85 FECE K oK g
TG T AR B& 5 A BTk, 2009, 30(1): 87-90.
AR TE, IR A 7oKV P G B 4 4 GOl B 3R BT
RN ERE]. P ERRIM AR, 2011, 26(4): 99-103.

[7]

8]

9]

XK E, A2 55 MR IR U IR 4P 4R RIS ). B i L
WRHE:, 2005, 26(5): 90-92.

BT, I, TR, & B DURE oK MR R A 4
I T BFZE). TIPS, 2003, (1): 52-54.

XWLLF, 2200, SR, 55 AN ) S Bl s SR je P R e 4 4
PSR T b BB bR ()], BBk, 2016, 37(16):
22-28.

(&% 4 T)

[10]

MATS, G, Z2VTRE, %5, 1-MCP AbFRGS AR T 16 2%
LSBT SZ R[] B ARk, 2012, 37(12): 34-39.

VTR, TRMG, 0%, . AL ETE BT SRR E b i 1N A
FEBEIE(T]. PRSI T, 2011, 11(03): 36-39.

Fangxu Xu, Shenghou Wang, Jie Xu, et al. Effects of
combined aqueous chlorine dioxide and UV—C on shelf-life
[J].

Technology, 2016, 117: 125-131.
AT, T E A, SCHE, 25, LED B ZER I 22 R G
IR s (J). JeigeE 5 R, 2016, 36(04):
955-959.

quality of blue berries Postharvest Biology and

Dong H, Cheng L, Tan J, et al. Effect of chitosan coating on
quality and shelf-life of peeled litchi fruit[J]. Journal of Food

[11]

[12]

[13]

[14]

[15]

[16]

Engineering, 2004, 64: 355-358.
IR, AT, WERKEE, S M IR I E AR
B iE R CEE ()] RFHAY TR, 2012, 29(08):
92-94.

MRATS, B, AV, 45, RIEIIL 45 G VR IO e
AT, £ RENE, 2012, 33(20): 299-303.
AR, R A B AR AR B E S M. bt PR AR,
1995.

rp Rl B A A B ST, I T A A AR A s
PR A B AR SIS RE M. L IR AR R,
1999: 308-309.

ZEF8 . 0/CO, TIRXIVE 22 AEAR BRI 2 [D]. 3B 1
ARET K, 2014

XY, W ALr, AREHE, 55, Z A hRSS ) Ko AL DL
IR B S A, 2015, 36(06): 113-119.

MR R T B IR A TER) Sl 55
P hehB A : zggexsb @163.com




Lr A I Hh AR 4538 %% 6 01
Comprehensive Utilization China Fruit & Vegetable 2018 4 6 J

URLLIEL =T 5 B FCORE £ it I

KB, FORI, SR, F S
B 22, Fr P 252530 S HE I T ST, FEAlE 2294 730000)

M EORLIZTR—ARAS SR RMLGHY, ARREHLEGER T RRFES, BA) MOTFEITT . AL
H TR L = 0 TR B B SR A A, B AT TR A = et g A ILK ARG 20 = vt ad P S TR R

hE R LA,
KA DRL 4 = vt TR IR SRR S
FEHES:R282 XRkFRERD: A X E %S :1008-1038(2018)06-0015-04

DOI:10.19590/j.cnki.1008-1038.2018.06.004

Developments on Resources and Health Food of Trifolium pratense

WU Guo-tai, WANG Shui-ming, MA Qing-lin, WANG Rui-qiong
(Gansu University of Chinese Medicine, Gansu Province Key Laboratory of Pharmacology and Toxicology

of Traditional Chinese Medicine, Lanzhou 730000, China)

Abstract: Trifolium pratense L. is a special kind of economic plant with excellent edible and medicinal
properties. It has rich resources in China’s subalpine meadow and has broad prospects for development. The
resources distribution and habitat characteristics of Trifolium pratense L., the status of industrial development,
the nutritional composition and biological activity are summarized in this paper. The application of Trifolium
pratense L. were introduced in the paper, which put forward suggestions and reference for product development
and comprehensive utilization of Trifolium pratense L.

Key words: Trifolium pratense L.; resource development; health food
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Factors Affecting Seedlings of Wild Bback Wolfberry
by Hardwood Cuttage

SUN Jun
(Forestry Bureau of Baiyin City, Gansu Province, Baiyin 730900, China)

Abstract: In this paper, experiment on hardwood cutting and seedling raising of wild black wolfberry in spring
were carried out. The results showed that there were differences in survival rate of wild wolfberry fruit
introduced from three sources of Qinghai province, Shandong province, and Lanzhou city. The survival rate of
hardwood cutting of wild wolfberry introduced from Qinghai province was the highest, with an average survival
rate of 92%. That of Shandong province was the lowest(86%). The coverage of black mulch had a certain effect
on the growth of hard branch of wild black fruit and wolfberry. The average seedling height and average
diameter of the seedlings covered with black film were obviously better than that of the seedlings that do not
cover the black film. The cover of black film was positively related to the growth and survival rate. In areas
where weeds are abundant, black mulching film can inhibit weed growth and reduce herbicidal workload. There
are more weeds in white ground film, and artificial weeding is needed.

Key words: Black fruit wolfberry; black mulch; cover; hardwood cutting; seedling experiment
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Table 1 Comparison of the growth and survival rate

of black wolfberry

Fidgsl PRI (em) PR (mm) PRI R(%)
Hit 55 3.17 2
%R 45 2.93 86

Hr 22N 50 3.0 87.7
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Table 2 Effect of film mulching on the growth

of black wolfberry

B ) X FH Az SEE R 2R
RGPl
(em) (mm) (%)
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T %
Hor 22 35.7 2.57 83
HR Hilg 55 3.17 92
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i 22 50 2.9 86
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Table 3 Variance analysis
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Introduced Performance and Cultivation Techniques of '"Hongfei"

Papaya in Medog County of Tibet Autonomous Region

LI Yuan-hui
(Institute of Vegetable, Academy of Agrcultural and Animal Husbandry Sciences of Tibet, Lhasa 825000, China)

Abstract: Papaya has high nutritional value, and medicinal value, which is well received by consumers.
Through investigation of phenotypic traits of "Hongfei" papaya in 4 years in Medog county, Linzhi city, Tibet
autonomous region, we summarized the main cultivation techniques of "Hongfei" papaya in Tibet, compared
with the botanical characteristics, biological characteristics, fruit economic characteristics and variety
characteristics of the origin of "Hongfei" papaya. The results showed that the average fruit was 1.5kg, yield was
4500-6750kg/667m?, and the total sugar content was 12%—13%, and the fruit rate was 98%. "Hongfei" papaya,
in Medog county, has a high yield, good quality, rain resistance, virus resistance and easy cultivation. It is a
good commodity and good small fruit variety worthy of popularization.

Key words: "Hongfei"; papaya; introduction; variety characteristics; cultivation techniques
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Planting Status and Key Technology of ''Hongyang' Kiwi
in Fenghua District

ZHANG Ren-jie', TONG Zhen-jie?, ZHANG Yan’, MAO Yong—qiao', YANG Pei-er', LV Dao—kun',
CHEN Yun—qi', CHEN Ying—zi®, ZOU Wei', LANG Ling-ling?, LANG Jin-bao'

(1. Agriculture, Forestry and Fishery Bureau of Fenghua District, Ningbho City, Zhejiang Province,
Ningbo 315500, China; 2. No.7 Test Cooperation Group of Tashui Road in Ningho City,
Zhejiang Province, Ningbo 315500, China; 3. Agricultural Science Academy of Ningbo

City, Zhejiang Province, Ningbo 315500, China)

Abstract: It is one of the most excellent varieties of Macaca peach varieties to promote the further development
of this variety. This paper expounds the planting situation and variety characteristics of Fenghua "Hongyang"
macaque peach, and its variety characteristics. The key technologies of kiwifruit planting are introduced in
several aspects, such as garden arrangement, fertilization, irrigation and pruning.

Key words: "Hongyang" kiwi; planting profile; variety characteristics; pruning; irrigation; key technology
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Implementation Suggestions of Green Prevention and Control
Technology for Vegetable Production in Hejian City

LI Rui—fen
(Agriculture Bureau of Hejian City, Hejian 062450, China)

Abstract: Green prevention and control technology is a scientific, reasonable and safe technical measure to
effectively control crop diseases and pests, to ensure the safety of crop production, the quality and safety of
agricultural products, and the safety of agricultural ecological environment. In this paper, the specific measures
of green prevention and control technology are put forward for the vegetable planting in Hejian city, and
suggestions for the implementation of green prevention and control are put forward from the aspects of
agricultural control, physical control, biological control and chemical control.

Key words: Vegetable; diseases and insect pests; Hejian city; green prevention and control; prevention and

control measures; implementation suggestions
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The Source and Solutions of Pesticide Residues in Vegetables

ZHANG Miao', GUO Ji-min%, GUAN Ming-le?, WANG Yu-jie’, YAN Li*

(1. Agricultural Products Quality Inspection Center of Weifang City, Weifang 261061, China;
2. Agricultural Environmental Protection Station of Weifang City, Weifang 261061,
China; 3. Agricultural International Cooperation Center of Weifang City, Weifang
261061, China; 4. Shandong Agricultural Broadcasting and Television
School, Weifang Branch, Weifang 261061, China)

Abstract: The use of pesticides provides an effective guarantee for the high yield and quality of vegetables, but
the pesticide residues inevitably cause different degrees of pollution to the environment and vegetables.
Pesticide residues not only jeopardize the health of the public, but also cause people’s concerns and fears about
vegetable safety. This paper briefly introduces the classification of pesticide residues in vegetables, namely, the
direct and indirect sources of pollution, and analyses the causes of pesticide residues, and puts forward some
solution strategy such as strengthening propaganda and education, improving drug use technology, perfecting
laws and regulations, strengthening the supervision of pesticides, strengthening the establishment of detection

institutions and improving the level of detection. of reducing pesticide residues in vegetables ware put for were.
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Analysis on the Development Characteristics and Countermeasures

of Edible Fungus Industry

LI Xiu—yun
(Agriculture and Animal Husbandry Bureau of Luanping County, Chengde City, Hebei Province,
Chengde 068250, China)

Abstract: Edible fungus is not only delicious, but also rich in nutrition. It is often called healthy food. The
development of edible fungus industry has a very important role in promoting the efficiency of agriculture,
increasing the income of farmers and solving the employment of rural labor. This paper briefly introduces the
development advantages and problems of the edible fungus industry, and further analyzes the countermeasures
for the development of the edible fungus industry from these aspects including strengthening the support of
science and technology, promoting industrial operation, strengthening typical demonstration, building service
platform and so on.

Key words: Edible fungi; industrial characteristics; countermeasures analysis
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The Present Situation and Development Direction of Cabbage
Industry in Rudong County

MA Ai-min', CHEN Ming—wei’, WANG Feng®, HAN Yi—fei®, LIU Zong—chen', YUAN Yuan*

(1. Nantong Zhongjiang Agricultural Development Co., Ltd., Nantong 226000, China; 2. Gardening Technology
Extension Station in Rudong County, Rudong 226400, China; 3. Nantong Export—oriented Agricultural
Comprehensive Development Zone, Nantong 226000, China; 4. Yangkou Port Economic
Development Zone, Rudong 226400, China)

Abstract: With the improveme nt of people’s living standard and the adjustment of agricultural structure,
vegetable industry is developing rapidly, and vegetables become the main industry. The sown area and yield of
cabbage were third in all vegetables. However, in this situation, the development of cabbage industry in
Rudong county is slow in recent years. In order to solve this problem, the author analysed the research status of
cabbage industry in the county, and put forward the existing problems, and the development direction for the
new blueprint for industrial development planning.

Key words: Cabbage; Rudong county; industry status; development direction
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Optimization Measures of Pesticide Spraying Technology

WU Ye
(Fruit Research Institute of Tianshui City, Tianshui 741002, China)

Abstract: In recent years, the extensive application of inorganic fertilizers and chemical pesticides in
agriculture has created abundant material wealth and caused ecological crisis. Therefore, the development of
green agriculture, as far as possible to reduce the amount of pesticide release, optimize the use of pesticides,
improve the effective utilization of pesticides, reduce the negative effects of pesticides are the target and
standard of the current use of pesticides. In this paper, the optimization measures for pesticide spraying
technology of fruit tree are put forward from the angle of accurate pesticide application, to reduce the amount of
pesticide application, at the same time, to ensure and promote the effect of the drug effect, so as to establish a
sustainable production mode and maintain the sustainable and harmonious development of the agricultural
production.

Key words: Pesticide; optimization; spraying technology; ecological production
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Technology for Improving Fruit Quality and
Increasing Efficiency

HU Huan—ping', YANG Ruo—nan’
(1. Forestry Bureau of Bincheng District, Binzhou City, Shandong Province, Binzhou 256600, China;
2. Forestry Bureau of Binzhou City, Shandong Province, Binzhou 256600, China)

Abstract: With the development of economy and society and the improvement of people’s living standard, the
improvement of fruit quality, safety and efficiency is paid attention to by society. Based on the practice of fruit
production and the current use of medicinal fertilizer technology in fruit production, this paper gave a
comprehensive description pesticides and fertilizer in fruit production, which had certain reference significance
for fruit farmers, and was conducive to maintaining the quality of fruit and the healthy development of modern
fruit industry.

Key words: Double reduction of pesticide and fertilizer; pesticide; fertilizer; fruit quality; modern fruit industry
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Nutrition and High Yield Strategy of Common Fruit
in North China

FANG Qing
(Shangqiu Vocational and Technical College, Shangqiu 476000, China)

Abstract: The northern region is suitable for the growth of fruit trees. It is an important temperate fruit
producing area in China. Common fruits are apple, pear, peach, etc. In this paper, the nutritional value of
common fruit in the north is introduced, and the key technical points and management factors of fruit tree
cultivation were studied, and the key techniques of fruit tree cultivation were discussed including site selection,
fertilization, pest control, soil improvement, and so on, in order to provide more experience and help for the
development of fruit tree cultivation technology.

Key words: North; common fruit trees; main producing areas; nutrition; high yield; technical points
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Development Status and Improvement Measures for Simplified

Production Technology of Pear

ZUO Ying-zhi', YU Xin—gang’
(1. People’s Government of Dianbu Town, Laixi City, Shandong Province, Laixi 266600, China; 2. Laixi
Vocational Secondary School, Laixi 266610, China)

Abstract: There are advantages of simplified labor —saving cultivation techniques, such as reducing labor
intensity, improving labor efficiency, saving labor expenditure, and improving the economic benefit of the
cultivator. In this paper, the author expounded the current situation of simplified technology of pear production
and the technical mode of labor—saving cultivation. The author put forward that the main measures to simplify
labor technology in pear tree production were soil provincial management technology, labor saving technology,
simplified management technology of flower and fruit, simplified plastic and pruning, and comprehensive
prevention and control of disease and insect pests.

Key words: Pear; simplified labor—saving cultivation; development status; main measures
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Strategy on High Yield of Strawberry of Greenhouse in Cold Area

LIU Cheng—hua

(Inner Mongolia Agricultural Radio and Television School, Hexigten Banner Branch,

Hexigten Banner 025350, China)

Abstract: Winter is long and cold in cold region, the temperature is very low, which has a great impact on the
farming industry. In this paper, the cultivation experiments of strawberry in cold solar greenhouse in recent
years have been carried out. The cultivation techniques of strawberry suitable for cold areas are summarized
from varieties, land consolidation, planting, fertilizer and water, temperature, light, plant arrangement, pest
control and mature period management.

Key words: Strawberry; protected cultivation in cold area; pre—planting management; medium—term management;

maturity management
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Production Manage of Pepper Intercropping

BI Yong-mei
(Agricultural Technology Station of Jinxiang Street, Jinxiang County,
Shandong Province, Jinxiang 272200, China)

Abstract: The adoption of highquality and efficient planting mode is of great significance for improving the
economic benefits of vegetables. The pepper intercropping is an efficient production model. In this paper, the
construction of the nursery facilities, the management of the seedbed, the management of water and fertilizer,
the management of the field, the green prevention and control of the disease and insect pest, and the extraction
of the disease and insect pests are discussed, and the corresponding prevention and control measures and

suggestions are given.

Key words: Pepper; interplanting; high yield; cultivation; main points of management; prevention and control of

diseases and pests
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Symptoms and Prevention Techniques of Element Deficiency
Diseases in Apple Trees

CHEN Hai-bo', LI Ting?
(1. Agricultural Committee Fruit Tree Station of Fushan County, Shanxi Province, Fushan 042600, China;

2. Agriculture Comprehensive Development Office of Fushan County, Shanxi Province, Fushan 042600, China)

Abstract: The element deficiency diseases of apple tree affects the growth of fruit trees. This will cause plant
weakness, yield decreased, and the income of fruit growers will be affected. Therefore, it is necessary to
prevent and cure the element deficiency diseases of apple tree as early as possible. Apple tree deficiency
refers to the lack of a mineral nutrient element in apple trees, which causes plant weakness, serious apple
production and fruit growers” income, so apple production should be prevented as early as possible. In this
paper, the principle of apple tree element deficiency, the symptoms and control methods of different elements
were briefly introduced, so as to guide the early detection and early prevention of element deficiency diseases
and reduce economic losses.

Key words: Apple tree; element deficiency diseases; trace elements; prevention and control measures
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Long Season Production Management Pattern of Greenhouse

Pepper in Tacheng Area

CUI Yu', LU Xin—de?, JIN Wei-ling?, DONG Jian-min? LI Jin-ming', GUO Li-hong'
(1. Agricultural Science Research Institute, the Ninth Division of Xinjiang Production and Construction Corps,

Emin 834601, China; 2. Vegetable Research Institute of Xinjiang, Shihezi 832000, China)

Abstract: Long season cultivation can reduce the labor intensity of seedling raising and cultivation twice a year,
reduce the cost of management, simplify the operation procedure, make full use of the growth characteristics of
pepper, and avoid the high temperature in summer through management and pruning techniques. Strong light,
low temperature in winter, low light and other unfavorable factors, is a cultivation model worthy of praise at
present. In this paper, the cultivation status of pepper in Tacheng area was introduced, the advantages of long
season cultivation were analyzed, and the main measures of long season cultivation of pepper in Tacheng area
were analyzed.

Key words: Pepper; solar greenhouse; long season cultivation; production model; advantage
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Construction Technology of Straw Bio—reactor and Its Application
Effect on Vegetables

HOU Bin
(Rural Energy Workstation of Midong District, Urumqi City, Urumqi 830009, China)

Abstract: Straw biological reactor technology can transform straw resources into various nutrients needed for
vegetables growth, promote the growth and development of vegetables, produce the green, healthy and harmless
vegetables, which is beneficial to the construction of resource saving and environment —friendly society in
China. In this paper, the author briefly introduced the construction technology of straw reactor, and analyzed its
effects on the growth, yield and quality of vegetable.

Key words: Straw bio—reactor technology; construction points; vegetable greenhouses; superiority analysis
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Main Pest and Control Measures of Zhanhua Winter Jujube

LI Zhan—jun
(Agricultural Bureau of Zhanhua District, Binzhou City, Shandong Province, Binzhou 256800, China)

Abstract: In recent years, the occurrence of insect pests on Zhanhua winter jujube has changed a lot. The
former lepidopteran pests gradually reduced, and some new pests gradually increased. In this paper, according
to the survey data of Zhanhua winter jujube in spring 2018 and the analysis of the occurrence on perennial
diseases and pests, the author predicted the occurrence and regularity of main insect pests on Zhanhua winter

jujube, such as jujube gall midge, green bug, turtles scale and mites, and put forward other control measures in

combination with agricultural production.

Key words: Zhanhua winter jujube; insect pests; occurence regularity; prediction; integrated control
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Monitoring Technology and Measures for Agricultural Ecological

Environment Pollution

SUN Dong-li
(Agricultural Reclamation Academy Test Center of Heilongjiang Province, Qigihar 154002, China)

Abstract: The monitoring work of agricultural ecological environment pollution is an important means to prevent
and control agricultural environmental pollution, improve the ecological environment and maintain healthy,
stable and sustainable development of agriculture. On the basis of analyzing the importance of agricultural
ecological environment pollution monitoring, this paper describes the current situation and existing problems of

agricultural ecological environment pollution, and analyses the concrete methods of agricultural ecological

environment monitoring technology from three aspects of atmosphere, soil and water source.

Key words: Agriculture; ecological environment; pollution; monitoring technology; indicators
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Grafting Technology of Tomato

TIAN Jun-hong', YANG Bing-li*>, LI Wen—ping', MA Hong—qiang', ZHANG Shun-lin'
(1. The Demonstration Garden of Vegetable Industry Science and Technology in Wushan County,
Gansu Province, Tianshui 741300, China; 2. The Vegetable Research Institute
of Wushan County, Gansu Province, Tianshui 741300, China)

Abstract: In this paper, combined with the current continuous cropping obstacles in tomato production and the
status of seedings, the grafting experiment of tomato scion and rootstock were selected. Technical practices and
summaries from graft preparation, grafting technology and management of grafted seedlings were carried out to
form an efficient and feasible technical standard for grafting of tomato, in order to provide important technical
basis for the intensive grafted seedlings in the main tomato growing areas.

Key words: Tomato; commercial production; grafting; experiment
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The Application of Bee Pollination Technology in the Simplification
Production of Watermelon
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Abstract: Bee pollination is one of the key links of simplified cultivation of watermelon in facilities. Bee
pollination can replace artificial pollination, which has the effect of reducing labor intensity, saving labor cost
and improving fruit quality. The grafted watermelon cultivation in long season is a simplified cultivation

technique, which is once planted, many harvest in long time. During July and August, the continuous of high
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temperature weather affects the normal bee growth and pollination. During the research in the selection of high

temperature resistant bee species, the management of bee colony during pollination and the green safety

production, this paper sums up the technology of bee pollination in the long season of grafted watermelon

Zhejiang province, and solved the difficult problem of high efficient bee pollination. Bee pollination in the long

season of grafted watermelon aims to popularize simplified cultivation of watermelon in facilities,improve

watermelon cultivation and raise the income of the farmers.

Key words: Watermelon; simplification cultivation; graft; bee; pollination; long season
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Control Measures of Insect Pests in the Production
of Pollution—free Agricultural Products

ZHOU Xi-hui', TAN Guo—-qing’
(1. Agricultural Technology Extension Center of Yanglingiao Town, Zigui County, Yichang City, Yichang
443000, China; 2. Agricultural Technology Extension Center of Jiuwanxi Town, Zigui County, Yichang City,
Yichang 443000, China)

Abstract: The awareness of human health has been enhanced, and the quality of agricultural products has been
put forward higher requirements. Pollution—free agricultural products have become a highlight in the farmers”
market. The most fundamental thing to ensure the quality of nuisance free agricultural products is to do well in
pest control work, and use all kinds of chemicals scientifically and rationally. This paper briefly introduces the
production standards of pollution—free agricultural products, summarizes the main factors affecting pollution—
free agricultural products, and puts forward the countermeasures of pest control for pollution—free agricultural
products from the aspects of agricultural control, biological control and physical control.

Key words: Pollution—free; agricultural products; disease and pest control; pesticides; use countermeasures
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The Experiment on Plant Cutting and Seedling Raising
of Sedum

WANG Jing, LI Jian, SHI Geng—sheng, HAO Hua—zheng, JI Zhong-rui, WANG He-xin
(Cash Crops Research Institute, Shanxi Academy of Agricultural Sciences, Fenyang 030801, China)

Abstract: In this research, the optimum cutting month and cutting material of two species of sedum plants
(Sedum sepctabile and Sedum Shizitou) were investigated by experiment on cutting and seedling raising, and
the rate of survival was calculated by data statistics. The result indicated that the rooting effect of Sedum
sepctabile in 5-8 months is better, and the survival rate can reach more than 96%. Stem and buds of Sedum
Shizitou were used as cutting materials with higher rooting rate, and the rooting rate were all over 96%. The
rooting rate of stem cuttings was the highest, reaching 99.5%.

Key words: Sedum sepctabile; Sedum Shizitou; succulent plant; cuttage; time; cuttage section seedling raising;

survival rate
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Fig.1 Sedum spectabile Boreau florescence
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Fig.2 Cuttage propagation seeding of Sedum spectabile
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Fig3 Single plant of Sedum spectabileby cuttage propagation
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Table 1 Effects of different cutting periods on th natual root

rate of Sedum spectabile Boreau
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I Il | -1 (%)
5 482 481 478 480.3 96.1*
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7 494 496 497 495.7 99.1°
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9 395 397 406 399.3 79.9"
10 364 325 314 3343 66.9¢
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Table 2 Rooting rate of Sedum Shizitou by stem,
bud and leaf cuttage
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