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Effects of Different Drying Methods on the Quality of Pumpkin Powder

GE Bang—guo, GAO Ling
(Jinan Fruit Research Institute, All China Federation of Supply & Marketing Co—operatives,
Jinan 250014, China)

Abstract: In order to study the effects of drying methods on pumpkin powder quality, pumpkin powder was
prepared by four drying methods including hot air drying, vacuum freeze—drying, vacuum belt drying and spray
drying, and the nutritional components and physical properties of powder were determined. The experimental
results were different drying methods affected the color, physicochemical properties and antioxidant activity of
pumpkin powder. Pumpkin powder dried by hot air has better fluidity, darker color and reddish color. Pumpkin
powder color of vacuum belt drying is close to that of vacuum freeze drying, and its bulk density is the highest.
Pumpkin powder of Vacuum freeze—dried has the highest yellowness value, the best color retention, the closest
to the original color of pumpkin, and the strongest reduction ability. Spray dried pumpkin powder has the
highest brightness, the lightest color, better oil holding capacity and water solubility, better particle uniformity,
minimum surface area, better retention of pumpkin polysaccharide and better economic applicability.

Key words: Drying methods; pumpkin powder; powder properties; quality influence
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B ARAIERAL R bR, AR TR R0 T R ot el 7 e 4t
HARS o

1 #MRIEAE
1.1 #EEIRH

IR : 0 T3 R R T s 2 PR I TR R 5
T BHEVE A B A PR A )
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WA THREA (BVD207), N T A5 THUMA BRA
A 5 AR A B REAL, R UK T 5 B R | 5 I

tazzit, FI RO EA AT PR ] 5 = T REA
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WP i 1 g IR AR ARG Uk, B e Rl Ak 2R Tl 2%
JoT, B PR SR T
(3) KFZ ¥t

FBR B KSR RAS AT &34, P R ) )&
FEZ R 4 mmo
(4) 16

BRI A BT 0.15% 0 VC R 0.5%FIF 5 R
RA R 6 min, VAL R AR T ad 72 v
RA:HIRE AR,

(5) 4T3
KH 216 H IR @A AL T, 7= sk 150 H o
(6) T4

R R FLAS 8 R 128 il =X MBS 55 T4 O e T 48
75 2 45 /i TR, B R Wk 1K R <6% o
133 T
(1) $RFJ

W IS e T K SRR B b AT IR
W RE T EREEE 70 °C, TR 10 he &R 2~3 h
Xof e IR T8 B — IR
(2) Wi%s T
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0.5), b RE LA PRI AR AT, SR i P TR A G- [ ) 5 1Y)
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W 2 A R IR DEA TR R T (7K =1:0.5),
SRIG 1R AR AR R B . B HCR 60 H Ui ) K4
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PR 53510 90,85 .80 °C, TSR] A 45 mine
14 WEEREHE
141  EFRBSRNE
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SR K 00 5 ASCGHEA T 5, B A L PR 3~5 o, TN
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143 AR E
BT R B E 275 Gong Zhiqing S50 71k .
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SR FH O RLAR 43 A AU 5 )R (4 R A48 43 A1 F
ESqIp AL
1.4.5 PERINE

K FH WSC-S B4 [ Sl €8, 6822 100 2 R IOk ) £
RS L AE o {ERD b R, AT 3 UK. L+ S BRES
SRR, WIRRE (Lx = 0) BB (Lx=100) AR 1L 5 a*
S B SR (— a6 ) B LT (8 (2 ) O AR AL, b S WL £
M8 (= b ) B (4 b ) AR fk
1.4.6 SIS AR IR EE I E

SR 25 R A A (DSCO) I & 7 JTORS A B 38 AL TR
JEm, ArBIFRECRE R R i 4~8 mg T DSC HiHAH, % &)
JETN DSC A it , AZS HRVEXT IR . ISR AR T
20 mL/min, AR ZGFE SR H . JelHEdht 25 <
BHIZE-80 °C, IR E T 4EHF 2 min, FFLL 5 °C/min Y
TR H A H TR VO BB 7E -80~ 100 “CRUFES,, 3 EIFE &
) DSC 4R, 5 AL SR 100 CREIR 25 °C. R
FHEAF A5 B0 465 5 Tgi S Tam A3 05 TF 205, Tge

(BT AR EE R S B A AR IR T B
FUE Tgmo
1.4.7  HERUE L A

10 mL =T 110 CHF L 1 h JFEA TS
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JAKS  FRE my; R DE 3 U0, BOFME ., HERU B 1t
A A1),

T JTORS 0 HE L% Ky pt(g/mL)=% (1)

148 [EZHKIE

PRI bt HE IR m, M IR 20 (1
B AT AR v, BILA 10 mL ZEH7K T8 AR IR
51 eI TR 24 b, R RULRESE AR D R ULIE M
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1.4.9  JKIEMEEREE(WSD B
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min, B VRCE T H05E THRFRE M, (5R SRR
FH IR KAy SR TEMEAR 105 CHREE T T4, THR 4T
(IRE S SRR TR R M, KR B (WSD YT
A IA(3).

WSl (%):%xloo (3)

1.4.10  FAAERFIR]AGIC 58

100 mL FEFR%EA 80 mL.80 CIH K& F K, FREL
5 o F IR, S S B AE K T b, 0 I 0 T b v
Pidl, 10 IR UR B R TR 25 B2 21 4 43 BT o
(RIS ] o
1411 FpKI7 F gl i e

FEAK 7000 . FREC— 7 i it i R IR M, T 100
mL BERRH INAZEIE K 40 mL, #E 158 FEA 12 3 FE 30
min J& , BEFEREE A 50 mL 2508, 5 000 r/min &0 20
min, B2 IR, PRI TTIE R BT M, IR R I,

FE T AR - SRR 7 AR, RIFRE— &
JEE R OB M, F 50 mL B0, IALEA: T8 A
40 mL, 7 FEY S5 #HE 30 min, LA 5 000 v/min 2.0
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1.5 Sitoaih

BE Ak BER ) Excel 7EF (SPSS17.0 47 X4 {H Al
FRUEZTTH \Duncan ZH L (P<0.05). FHMEST,
Origin8.0 HEATEHEHEA 7481 43 HT

2 EBRE5HH
2.1 ERFEAXEENSEFNZN
F1 MAFEAXERSEFNE
Table 1 Effect of four drying methods on the color

of pumpk in powder

FHEr L* a* b*

PR 74.85+0.08° 27.51+0.16" 55.34+0.10°
P A T 74.120.18¢ 26.85+0.46" 56.42+0.32¢

5 T 81.32+0.40" 22.16£0.07° 58.4020.20"
HAERGRT R 79.05+0.01" 24.17+0.13° 70.94+0.36"

E: R H T abicd REARRE TR X dohed 257
23#,P<0.05, & 2~5F#E,

T A ) 8 2 PP SR B e BV IR 84, A
LA b fH R B (D) Fn B I . R 1 &1 4
T4 7 = U R TR 00 €0 22 S % (P<0.05) , L+
(B R/ IR R 53 25 8> B3 V8 VR T MRS AR > L3
A T, US55 T g OBy L fELR K, 5 fie ey , a*
ERSZNNEEPIN iy TR LR s = P = R R Sy i
FRES I T B TR SRR (R ), BT DL Ot e AR
Ho a* PP TE ML R, B T8k

W2, KT YK RIEE L 70 CCR, 4878
W2 T BE A T R iR, B s e g IO s T
B BEZ AR 5), S8 A R A R a4, (a5
TR o b A P L 25 ¥ VRTINS B8 S L e, e 0 i I
J e, SR B2 Ve VR T R oK B TR s
IR WA [RVE 08 T R AR 728 Bl AR 8 L, o 23
AR AT SRR IR T, 4 BT 7 B R R
By, BLAS VR VR T4 B8 T R T B AR
2.2 MFHFRAXTERNHELEROFN

Dio Dso Do 53 B ZE /R B PACRLAZ /N T e — s (14 R 2R
RH 10% .50% 90% , HoH , Dy, AARiAR I BRI AR, R
FORMHRIGTERIRLEE . 4 Fh 007 30T R TR R 1 (4t
A ITEE RN ZE 2 PR | Dy (/IR UK Ry W55 55 T f > 4
WF>EE W THSESR G TR, ARt E
(P<0.05). 51 FAORFR 1 B AR I D B, 5 T K,
JFERR M, B3R 2 TN, 555 T RiAR e K, 5 FE dne/ )N
PR IR /N, R A BRI 5 MR 25 A AT s 40/
VI , [ EH R RRUPE L TG 2 KA R ST BB AR , (i
FHRLAR A 3850 o
23 HE#HFREAXELAHBEERESESEN
A1)

K ra MR T 1 B R T By
W5 25t T il 2 1 R TR A A A S S I 5 e 11
AR A RN 3R ).

H12¢ 3 AT, DURPF 7 SR 2™ S S K EAHZE AN
R IR T A AL A 27 TR A B e, B
FMEZE 5 (P<0.05), 855 TR Z , BB O TR R
AR, HER B foe /N TS R SR MK, A
FTF A R, DRI FE I T2 45 PF R, SR Jops T 2L

&2 MAFE X R IR0 L R I AR B0 S0

Table 2 Particle sizes and surface area of pumpkin powder product by four drying methods

Ktz THE
(pum) HURT UERAL S W55 T 45k BB
Dy 7.246+0.245" 7.0180.095" 10.687+0.209° 434240253
Dy 30.3360.900" 26.727£0.865" 30.6670.868" 15.7260.833
Dy 79.490+1.133* 66.592+1.093" 62.65020.904¢ 36.515+1.046"
P 2.366+0.052" 2.2440.059" 1.73120.087" 2.110.086°
R (mYg) 0.131+0.005" 0.140+0.007" 0.094::0.008° 0.237+0.010°
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Table 3 Powder properties of pumpkin powder product by four drying methods

i THE I
PRT e FA A T H W55 T4 BB
FoKiE (%) 5.71%+0.127* 5.32+0.180° 5.12+0.155" 4.41+0.140°
HEAH E (g/m) 0.698+0.0173 0.720+0.010° 0.5300.158" 0.502+0.010"
MK 71 (mL/g) 7.633+0.278" 7.263+0.201° 4.583£0.152° 6.583+0.403"
FKk J1(glg) 2.699+0.057° 2.677+0.047 0.915+0.035° 2.201+0.098"
F5i 71 (mL/g) 1.250+0.033" 1.142+0.039" 1.668+0.092 1.751£0.063"
VARl () 44.00+5.354" 52.67+5.734" 128.33+6.549* 43.67+5.973"
KSR $(% ) 40.83%x+1.839" 41.37%x1.796" 65.17%23.290° 45.75%+2.107"
F4 EIMFRAXWNERBSESENZM
Table 4 Polysaccharide content of pumpkin powder product by four drying methods
i T A7
PRT e s TR W25 T4 FS B UR T
KB (g/100 g) 4.269+0.222* 5.9230.249° 8.522+0.231" 9.972+0.171°
AR (g/100 g) 2.269+0.222° 2.923+0.249° 4.522+0.231 4.972+0.171¢

23V VR TB oA R 1 TR UL . 4 g TR o AR 1) J
K I RAMEI R PR T > LA 2T s B2 R T
MRS 55 M8, I RO I 25 T4 As LR IR, 2K 2
2 B8R D AR T 5K S G A I K 7 s/ g
5 T R TR KR 48 TR, oAb = ol JTORS 9 7K 3%
PEFSEOIC 5172 57 (P<0.05) , 3k Al BE 2 IR D 5§ 55 144
PrRL 2R R AR B, 20 MO R A P B, R
L s FLAS VR UR TR N R LR T, TP I
T D s PN B R KRR BB SRR T R 2 R
R ] A XUHE T 15, T iieds , 20 21 52 LR M2 4
SRE N P, AR T PR M BRIt 7 XU A
Fs ol UK D 0 B 122 5% (P<0.05) . W55 T
Wb S AR T =, TR TR TR P A
TR A2 2PN By b I BT o FE AR X D e R B
FERD IR RARAR S . W% TR . B R TR
FRl I R F 22 57 (P<0.05 ), PR T H L5t X T
o i E AR T AR PR

H1% 4 AT, 4 FlOAS [l ) - 5 3005 21 04 w0k Y
SBEALE JEORE 5 B R/ NS R, O H AR R T
WS 5E MRS B AU RS T . AR FLAS R TR
THRFTRERT AR A (LA ARIRLAY 26 PR G 1 R A S

XRE T AEN, (R I 22 28 v VR T T 245 2 pig IR Y
SR SO & i R s W2 TR I 2 TR Y
SR SO S A 2, Mg T e g UK
FALIG A SR TS KGR AL, B 2 T4
R TN 5 8 55 T4 A 1 TR IR IRD, At s DR B 1 kL
(B SRR IT , D B SRS IR i PR B A
I JEORE S R AR AR, PR R AFE I BRI TR iy, g I
A A RO RIS IR K AR T SE R AE N, fi SRR LA
JEOBE B 5 R AR

24 FRAXXERBRENERIEREE B0

x5 FHEAXNENBR AN ERIERBESH 0

Table 5 Influence of drying methods on antioxidant activity

and reducing power of pumpkin powder

) DPPH A A& BR & wIRES
Fg5
(%) (wmol/L)
HRT i 81.22+1.39* 175.88+4.47"
B TR 80.31+1.77* 188.08+3.57"
W% Tk 45.33+1.62° 159.15+7.06°
B RTH 73.98+1.96" 227.3147.53"

M3 5 ATLIE Y, 07 200 g IO & I RE T 1 52
M A R LA Y U T > B T M PR T > L8
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Study on Preparation Technology and Product Development of Instant
Fruit and Vegetable Puree

HOU Wen-bo', WANG Chun-yan®, WANG Ping—fei', WANG Ru-bin®, LI Ning-yang"
(1. College of Food Science and Engineering, Shandong Agriculture University, Tai an 271018, China; 2. Jinan
Fruit Research Institute, All China Federation of Supply & Marketing Co—operatives, Jinan 250014, China;
3. Shandong Meer Shiguang Food Co., LTD, Jinxiang 277200, China)

Abstract: This experiment focuses on the development of food and beverage products for infants and young
children. We studied 5 kinds of raw materials: apple, banana, carrot, pumpkin and tomato. Through the
matching of different proportions, the best and nutritious fruit puree and vegetable puree for infants are
prepared. Through single factor test and orthogonal test, the optimum processing conditions of apple and

banana puree were determined as follows: the ratio of apple puree to banana puree was 8:2, the preboiling time
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of apple was 4 min, the preboiling time of banana was 8 min, the VC content in apple puree was 1.5%, and the

VC content in banana puree was 1.0%. The optimum technological conditions of pumpkin and tomato puree

were as follows: the ratio of pumpkin puree to tomato puree was 7:3, the pre—boiling time of pumpkin was 15

minutes, and the pre—boiling time of tomato was 6 minutes. The optimum technological conditions of pumpkin

and carrot puree were as follows: the ratio of pumpkin puree to carrot puree was 6:4, the pre—boiling time of

pumpkin was 15 minutes, and the pre-boiling time of carrot was 15 minutes. Under these conditions, the

product had no additions, rich nutrition and delicate taste.

Key words: Apple and banana puree; pumpkin and tomato puree; pumpkin and carrot puree; sensory evaluation

BRILH A JEBEE H S R, L8 #ae T
A E R ZCARM AR KT ZT 20 B i b
FEl, KB LA VR RRR B & R R, AT LA 2
LA E IR TR SR S HIERE 1, I RE R SR IR F e
T1o TR UATE AR, KRR I AR —
BB DT, IR VR AR RN T . B
idg b2 0 EAMG &, ISR HIPP &5 19 A T Ak
JIR 32 1E Happy Baby 12 DA 100943 HLE .35 H Gerber
3 EAIVEMFIE € Earth’s Best BI/K R IR FHE TR &
FF Mellin (14 PR U8 A0 R 45 5 1 1 PN A5 DL 19 2 5 FR ke
B FERVeE IS T AL R —F o e, (1
PR TR ARG IR 2E A NI A5 o ) AR SR A
P o AR 5 T & B B JCHS I B B K SRR SR e I ik
TIRFARC b, B TR 35 B SRR K, L
LTS FPE SRR TR IR, & R4 LIRS, 1
BSR4 LR e AR A AR

1 MM5FE
1.1 #R5iHF

SER HAE R S N B i

KA HTEL) 1% YK OB, KT LaE
e 2EA A BRA 7] 50.1 mol/L S E AL PR HEVS W, Jbat
st PR 204k A B W) s EMGR) A VR B W, ik
T3 A 7] 5 ERER V(6 mol/L), KT Ak T A R
3wl 1 mg/mlL ARSI, R L R AL T AR
OS] D-SEPUIR LRGN , A NSl A PR
1.2 U&FE5EE

ZIUIREE I T AL, 75 SQ2119B, _FigIh{E: i TR}
BARAF]

ACS-30 BRI FIHAFE, K FE T A A 28

HL, 7R, ABUS PX2247ZH/E, B2 Wi (F M) E

PR H]
L PV TR K i 8, 05 HH-ST, 3 M AP S 6 A0 %
ABR ] 5
G FTIMIRBEFERS IR KAL)
1.3 FHi&
13.1 T TERRE

Cmemem | o ] ma - peomrk |
|
[ - o s — o ] e |

1 REBERMIIZRER
Fig.1 Processing flow chart of fruit and vegetable puree
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Table 1 The standard for evaluation of sensory of apple

and banana puree

Table 3 The standard for evaluation of sensory of pumpkin

and carrot puree
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Table 4 Orthogonal experiment factor and level table

of apple and banana puree
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*2 BENEMENBREEIRE

Table 2 The standard for evaluation of sensory of pumpkin

and tomato puree
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*5 ERFEREEITIMNEXZRELER
Table 5 Orthogonal experiment results of apple

and banana puree

RS A B C D E BT (4)

1 1 1 1 1 1 72.11
2 1 2 2 2 2 76.82
3 1 3 3 3 3 75.45
4 1 4 4 4 4 73.66
5 2 1 2 3 4 78.89
6 2 2 1 4 3 80.33
7 2 3 4 1 2 77.34
8 2 4 3 2 1 79.79
9 3 1 3 4 2 77.33
10 3 2 1 3 1 74.90
11 3 3 4 2 4 73.77
12 3 4 2 1 3 71.90
13 4 1 4 2 3 68.77
14 4 2 3 1 4 73.66
15 4 3 2 4 1 72.19
16 4 4 1 3 2 69.69
ky; 7451 7428 7426 7375 74705 —

ky 79.09 7643 7495 74779  75.30 —

ks 7448 7469 7656 7473  74.11 —

ky; 71.08 73776 7339  75.88  75.00 —
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Table 6 Orthogonal experiment factor and level table

of pumpkin and tomato
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Table 7 Orthogonal experiment results of pumpkin

and tomato puree sensory evalution

555 A B C BREET(41)
1 1 1 1 77.33
2 1 2 2 82.66
3 1 3 3 76.00
4 2 1 2 86.20
5 2 2 3 87.35
6 2 3 1 85.00
7 3 1 3 72.77
8 3 2 1 78.45
9 3 3 2 76.03
ky 78.66 78.76 80.26 —
ky 86.18 82.82 81.63 —
ky; 75.75 79.01 78.71 —
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Table 8 Orthogonal experiment factor and level table

of pumpkin and carrot
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Table 9 Orthogonal experiment results of pumpkin

and carrot puree

ez A B C BRE PR (43)

1 1 1 1 77.56
2 1 2 2 82.45
3 1 3 3 79.22
4 2 1 2 84.38
5 2 2 3 88.99
6 2 3 1 86.35
7 3 1 3 75.77
8 3 2 1 80.21
9 3 3 2 77.90
ky; 79.74 79.24 81.37 —

ky 86.57 83.88 81.58 —

ky 77.96 81.16 81.33 —
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Processing and Preservation Techniques of Fresh—Cut Fruit

JU Tian—kui
(Laixi Vocational Secondary School, Laixi 266600, China)

Abstract: As a new industry, fresh—cut fruit has developed rapidly in recent years. This paper introduced the
fresh—cut processing technology of fresh—cut fruit, and discussed the main factors affecting the preservation of
fresh—cut fruit, such as physiological and biochemical reactions, microbial contamination. The common methods
of centralized preservation of fresh —cut fruits were summarized, including low —temperature refrigeration,
controlled atmosphere preservation and film preservation. The development trend of fresh—cut fruit preservation
technology was prospected.

Key words: Fresh—cut fruit; fresh—cut processing; fresh—keeping technology
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Current Situation and Development Countermeasures of Cold Chain

Logistics of Agricultural Products in China
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Abstract: Agricultural products are not only the foundation of human survival, but also the foundation of
China’s social and economic development. Because the biological characteristics of agricultural products are
high moisture content and short shelf life, it is very perishable in the process of postharvest circulation,
resulting in economic losses. The modernization and specialization of cold chain logistics of agricultural
products have greatly reduced the loss rate of agricultural products. Developing cold chain logistics is the most
effective way to reduce postpartum loss, improve the quality of agricultural products and increase
farmers‘income. Therefore, it is imperative to vigorously develop cold chain logistics of agricultural products.
This paper analyses the problems existing in the cold chain logistics industry of agricultural products in China,
and puts forward some feasible development ideas.

Key words: Fresh; agricultural prouducts; cold chain logistics; thought of development
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The Influencing Factors of Modified Atmosphere Packaging
on Fresh—keeping Effect of Fruits and Vegetables

AN Wen
(Huanghuatan Town People’s Government, Wuwei 733102, China)

Abstract: Modified atmosphere packaging mainly uses low density polyethylene film bags for fruit and vegetable
packaging, which can prolong the storage life of fruit and vegetable and maintain the commodity characteristics
of fruit and vegetable. The research proves that there are three factors that can affect the quality of fruits and
vegetables when wusing low density polyethylene film in modified atmosphere packaging. They are
microorganism, gas composition and modified atmosphere packaging materials. This paper makes a detailed
analysis of them and looks forward to the future development of modified atmosphere packaging technology for
fruits and vegetables.

Key words: Modified atmosphere packaging; fruit and vegetable preservation; bacteriostasis; gas composition;

low density polyethylene film bag
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Research Progress on Preservation and Storage Technology of Kiwifruit

KAN Ji-hong, HE Ke-lun
(Agricultural Comprehensive Service Center of Tongjing Town, Yinan County, Linyi City,

Shandong Province, Linyi 276317, China)

Abstract: Kiwifruit is a perennial climbing deciduous vine of kiwifruit family, which contains abundant organic
acids, VC, trace elements and carotene. Kiwifruit can effectively enhance immunity, reduce blood lipid and
blood pressure, alleviate intestinal diseases, etc. It is favored by consumers. At present, the postharvest storage
technology of kiwifruit is not mature, which affects the commercial characteristics of kiwifruit and restricts the
development of kiwifruit industry. In order to improve the preservation level of kiwifruit and meet the market
demand for kiwifruit, this paper summarized, analyzed and prospected the current research status of the
commonly used preservation technology of kiwifruit based on the characteristics of kiwifruit.

Key words: Kiwifruit; fresh —keeping storage; pre —cooling treatment; low temperature storage; modified

atmosphere preservation
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Effects of Brassinolide on Basic Characteristic Indices
of Purple Sweet Seedless Grape

LI Ya-shan!, NAN Li—jun", WANG Meng?, YU Song-lin%, CUI Chang-wei',
YANG Jun-mei', WANG Yan—jun'
(1. School of Chemistry and Life Sciences, Chuxiong Normal University, Chuxiong 675000, China;
2. College of Agronomy, Shihezi University, Shihezi 832000, China)

Abstract: To discuss effects of exogenous brassinolide on basic indices of fruits, different concentrations (CK,
T1 0.5 mg/L,, T2 1.0 mg/L and T3 1.5 mg/L) of exogenous brassinolide were used to deal with cluster of purple
sweet seedless grape with three times after anthesis to measure the physiological index, such as setting rate,

vertical diameter, horizontal diameter, the ratio of the vertical and horizontal diameters, average single fruit
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weight and average cluster weight, during the course of fruit development. Result: the general trend was that,

as the concentration of brassin lactone increased, the longitudinal and transverse diameters, the ratio of

longitudinal and transverse diameters, the average panicle weight and the average single fruit weight in grape

fruits increased before decreased. Influence of brassinolide to vertical diameter and horizontal diameter of

berries was T2>T1>T3>CK, respectively, and to the ratio of the vertical and horizontal diameter was T2>T1>

CK>T3, average cluster weight T1>T2>T3>CK, and average single fruit weight T2>T1>T3>CK, respectively.

Brassin lactone at 0.5 mg/L had the most significant effect on average panicle weight. Overall, effects of brassin

lactone (1.0 mg/L) on the ratio of longitudinal and transverse diameters, longitudinal and horizontal diameters

and average fruit weight were the most obvious.

Key words: Brassinolide; purple sweet seedless grape; berries development; fruit rate; average fruit weight per

fruit; average spike weight

BTN LB 45, 2 th A7 A ik 58 o 855
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BRI SIS AR, S B RN R R TS
R R R s Y AR KR . B, T
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2R SESU 0.019% 2 5 3 PN TR 00 1 4 4 A 1R 38R
39.3%~55.6%, K/INKLAGECE- YRR 15.9%~26.4% , -
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PEE T B R A AR AR AR KNG ZE 0k, PR S
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WA T AR AREEE ERLE . IR AR R, T
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IEHEH,
1.2 R

RIS 3 B, 208 T1 0.5 mg/L.T2
1.0 mg/L.\T3 1.5 mg/L (== ERNAR, PLUBEHETE K by 2
FIXTHR(CK) . /LM A AL N 5 A 25 H % 1E
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—k, LW 3 K. HARBER AR 6 )1 12 H .6
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WREAF K. FFHEIE 40 d FRIRBURE 3t 6 Uk, HAk
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13.1 AR
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EREYITE
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SR RAR R R R R A I

SRR SPRREE IR T 9 ) BRI T AL
FIYE 10 BER, 3 HE A SROFIME., PR SR AR I
PR SRR, R 6 KL, 3 REE AL, SRAFIME . U T H
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14 RIEEIELE

BHRBCEIE, R A Microsoft Excel Fl SPSS17.0 i
AT HCHE AL 2R T AR D534

1.33

2 ER5SMH
21 ZEBEZENENHAERILRE EHEEMTEY
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F1 ZBRABEVHARTLRER FTHREMTHERE
oAl
Table 1 Effect of brassinolide on the berry setting rate,
average single fruit weight and average cluster weight

of grape fruit

AR LA PR SRR E
fbs
(%) (g) (g)
CK 18.63¢ 744.3¢ 9.32¢
T1 18.98" 978.8¢ 11.09¢
T2 19.32° 896.8° 12.63¢
T3 19.88" 776.7° 10.45

EAPHINBFEETEFREE(P0.05). £ 2.3.4 R,

MFE 1 HRTAEL RSS2 A FHASIRIVR B 1 25 & 2K N R
W A R, AR A R AL R, T3 A F A A R
R, N 19.88%, HUCh T2 ZbBE T1 ARFRAT CK, 4351
4 19.32% .18.98%F1 18.63% , I H.£5 &b 38 55 % et i) 25 57
M2 2 (P<0.01), T3 AbFE T2 AL FEFN T1 ABR A AR SR [
CK 20 #6719 .3.7%H1 1.88%

9 H FARRICRSLG , X358 g AP35 R
7T XL A5 R R I 258 3 N IR RR IS B2 1oy 58 T i 4
(PR A AR . AR AR, XF
HAPFR IR EAE AR, X TEEENF T A
BEF YRR e, o 978.8 g, LU T2 AbH T3 4b B
Il CK, KK K7 896.8 ¢.776.7 g.744.3 g, HAA AL P 5%
HE A 22 520 2. 28 ( P<0.01), T1 Zb3E T2 AbBRFN T3 kb HEfY
SEIREE L CK 20 31.51% .20.49% 11 4.35% . X T
YRR, T2 AN PR AR R R L 12,63 g,
FLURJE T1 AL3 T3 AL BRFN CKL KR 11.09 g.10.45 g

9.32 g, I HA&5 AL B 5% B 22 A 2 25 (P<0.01), T2 4b
FETL A FEAN T3 A0 B AP 2 HUOR L CK 4 AR
35.52%.18.99%F1 12.12%-

AT, 3 R B Y2 35 2% P TR R A e o 2 1 Al SR
MR A TR E R IR R, A S S RN
Pl B2 (3, Al SR A B B2 Y B S P R R b

SEE R NFERIR B G i g m, AE T1 BT EROR, SR
TP R PR AL R A 25 B 2K N BRI B A it
B AE T2 I RIECK ARG TR TR, R, A
HWRBEETLEN, SR =5 R NI IR N 2 T
A A SR SR AP R (R VR B Y
EERNERRT AR R RS, RS R ATy
PR, TS Y PRI H R AR MR BE 3] T2(1.0 mg/
L), M P I ) R IR B 1 S B R MR
(0.5 mg/L)o ABEEH,T1 MFIFETE 978.8 o, Wi,
SER IR L T2 K, AR SR AR AR A 5 T2 (R R
896.8 g, Lt T1 AL, V-3 R Ty e o, AL R T1 o
[FIE T2 FF- 318 (896.8 o) T F-HI{H(884.1 ¢), F1
R (1263 ¢) mTPHME (1139 ¢),T1 AR R
(18.98% MK FF 1 (19.39% ), T2 A8 S 2R (19.32) 2
PRI (19.39%) 0 L7575 18, 1E B IR EE (T2 Ab3H) XF
FEF AL A AR | P BRI 2 i
HIE

2% [E A A0 RIS EE TR I, = B R NERAE IR
RO T A I R/INRIIR G B e T A i . BTER G
PHA AT, 25 B R N BRI (A 45 S S A A e
RIS , HABIRRFERIE AR A5 1k 2 Jy i X il
HOA R AR A 5, TR % T, 5 5 SR AR P AR K
IR, AN S AR . RN R =B RN

RALFRAIE 2 J5 , SAERT 7~10 d O AH G 78R R AE
RN A TR R A O, 7 A BE AR 14.9% .25.8% FH
30.1%, A 25350 8.0% 11.4%F1 15.9% , AR5 1)
(R 1D SEFFIR LR, ZE RN 5, Je i)
A Y BUR T S ROR AR R R AR A IR A O,
X5 AT 1 25 SR A ]

22 EEZNEXNEERINEHRM

e 2 Fos FEEF TR LR T i, & 22
U T AR SR A A A AR, A
Ab BRI HE P S8 45 O A% A S ) AR 34 22 B R g R



30 RERZE

Jre il

MALSE 40 d TG, T2 A0 PR A2 SR SR & T T1 ik
BET2 ARERA CK A PERHAE (B THE)G 40 d PR S
T1 WIAHTRD) o SXTREAEE, T1 280 E T, 13 e
PR EFrad A KRR BRIk, E)E
90 d B, T2 Ak PR 4 4 SR LA AR 271 em, HEXT B
(2.62 cm) &, SR A 3.44%;T1 Ak A ) % R 52 Az
(2.70 cm)FHIHLT T2, HEWEE T HRAY 3.05% ;T3 Ab 2R H
EPREIAR(2.65 cm) , WA T HE G IRE 1.15%. Z5
AR, T2 XA R SR i P, RENS R R
RSN, WA B R R T R AEE AR, HR R
T1 AT T3 B, PO b B 2 SR AL AR B 52 ImAR h
T2.T1.T3 F CKo
F2 ZEZNEXNHERIMNZHZM (cm)

Table 2 Effect of brassinolide on the vertical diameter of the

grape fruit(cm)

TR KA
s
40d 50d 60 d 70 d 80 d 90 d
CK 2.01° 2.25¢ 2.39° 243 2.61° 2.62¢
T1 2.10° 2.23 237 246" 2.63 2.70°
T2 2.10" 228" 243 2.50" 2.65° 2.71°
T3 2.01° 221 241° 247 2.63" 2.65°

23 ZEZNENBFERIHEZNZMN
*x3 EEENEXNEHRLHEZKZNE (cm)
Table 3 Effect of brassinolide on the horizontal diameter

of the grape fruit
FAESE KEL

Jb
40d 50d 60 d 70 d 80 d 90 d
CK 1.63 2.05* 2.17° 2.29 2.34" 2.35°
T1 1.76* 2.17° 217 2.31* 2.36° 241°
T2 1.84° 2.19" 2.21* 2.32¢ 3.37¢ 2.42°
T3 1.75¢ 2.15° 2.16¢ 2.31* 2.35 2.40°

N3 3, FEEF TR T R, &b 35 I i
AR TR RN AR AR, A
BHEA HE ) S oA R S R AR 2 S IR R e g . A
105 40 d JFIR T2 A0 B A A SR SERE AR 1 T T &b
T3 ARFRA CK AR FRARERR . S X REA EL, T1 SR T 2%
11 EIHEa S, 13 MR T ZE EA ek, [HEEA
B T3 MR KT T1. BRILZ A0 ES 90 d B, T2 4b
PR R SE RS 2.42 em, HEXTHR(2.35 em) i, 350

JEXT IR 2.98% ; T1 AL BRAHG 2 R LA RIAR (2,41 em)
T T2, RN R 2.55% 5 T3 Ab B A 4 2 S S 1 ok
#2(2.40 em) , SEIRZXT BRIY 2.13%. Z5 B TR, T2 X %)
SRR R e U S, RS AR B i RS R AR, W 2R
St BT AR TR AR R A A, YO T AN T3, R, =
AAb B A R SRR AR AR MM T2>T1>T3>CKe 5
ARG R — B R RS R [R] SRS Ry
FEABEE R, XA, AR TR IER A KA T .
24 ZEZNEMNEHRINERZ LRI

F4 ZEZNBENEERIMNERZ LRI

Table 4 Effect of brassinolide on the ratio of the vertical

and horizontal diameters oo the grape fruit

i iAEP N
Abp
40 d 50 d 60 d 70 d 80 d 90 d
CK 1233 1.098"  1.101"  1.061° 1115  L.115°
Tl 1193 1.028"  1.092"  1.065°  L114*  1.120°
™ L141*  1.041*  1.1000  1.078  0.786"  1.120°
3 1.149°  1.028 L1166  1.069" 1.119°  1.104"

W 4, 1EFEF IR IR T e, A4 A0 B A 2
AR T AR SRR Z H A 2 HUBOR, SRS A TR
EaEH R K AR 2, SRR KAy A
PR RS A BE R, PR AR 2 LM/ RS2 B R R AR
KOABRZ ST 1, 2RIBA K. Rz HRT 1,
TR AR IER 1. WPRAPBARZ /T 1,515
9 25 AR 52 B R A A TR T R A e, SRR 5t R FE
ARG YRR Z T 1, I SRS AR KR
EH

TEREAS R R, 3 A A BRI IR A S8 4 oA R S 1Y
ez L R W R R AR R S IF HAES 90 d 1Y
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(I, i RO A, 1 1 4 B R R 0 KR
FRFRARIbRE . FEE 40 d, L TSR — P RIAR Z 1L
P, FEJT 60 d Je 5 A JOAZ A 4 R S SR R,
{ER IR L B8 55— K (EAE S 80 d UL 17—
g JEH I E—IRIERI IR Z (R 4).

J35h, MAEIG 40 d BT LAFE L 3 A B 5
T JCAZ A RSP BCR BRI . SR IRAH L, T1
T3 B A RSB 2 HE S S B T A8 W R
oo BRULZ AN, AEJE 90 d FF, T2 Ab BH A% 4 SR 52 B
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3 NG
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6 H 12H.6J1 19 H.6J1 26 H) —kAbH % ik
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FEG 1 SR IEAR 2, R0 300, ZEE0C 4, bR REZLAE T R AR
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 E R R THEALE @I AR B R H e, SR A X6 4 A E U eh E e s SRRk R
T RBEHK TERABYEE LEEHSALGY A, R R S EER RN, FRGLEBR., LF, ANE M
RE 500 45 i vt et 26 AL 22 (AL 22 3) aF R SR RS A AR I RCR BT, B R AR, R I e 5.76% , 6 F E K e
4.36% , T B T M o 38 A 14.4% , 42 38 m 49.59% . iR B T K I, , SR sT L ik JURY AL B2 69 4% AL F BORORAX
B, REFHRAES,

KRR, M E LA o B S R B SR

PEDES:S662.5 M ERFRARD: A X E4S:1008-1038(2019)06-0032-04

DOI: 10.19590/j.cnki.1008-1038.2019.06.008

Effect of Trace Element Foliar Fertilizer on Fruit Quality of Sweet Cherry

ZHUANG Di', ZHANG Xiao—dong?, SONG Shang—wen®, CAI Xian—-wen®, LV Zhi-hua',
XUE Hong—yan', LI Guo—dong'
(1. Jining City Economic Forest Management Station, Jining 272000, China; 2. Jining Forestry Station, Jining
272000, China; 3. Jining Forestry Nursery Seedling Station, Jining 272000, China; 4. Jining Wildlife Protection
Station, Jining 272000, China)

Abstract: The effects of the application of trace element foliar fertilizer on the quality of sweet cherry fruits
were explored. The four trace elements foliar fertilizer had positive effects on the single fruit weight, fruit shape
index, soluble solid content and anthocyanin, which promoted the coloring, ripening and quality improvement of
fruits. Among them, organic Se—enriched fertilizer 500 times liquid foliar spraying treatment (treatment 3) had
better comprehensive effect on fruit ripening and quality improvement. Compared with the control, single fruit
weight increased by 5.76%, anthocyanin increased by 4.36%, soluble solid content increased by 14.4%, boron
content increased by 49.59%. In addition, it was found that sweet cherries were not sensitive to the above
treatments, and the absorption rate was low.

Key words: Microelement fertilizer; foliar spraying; sweet cherry; fruit quality
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FIAER , 4 2 WO BB, RS 5 Z R o %,
BRFES, HhekEamKRhEFEa, i+ AL
FER I 20~30 55 VO 1Y &t = TSRS KR s A
PEMI H AT E N T M0 = R R AR SRl 2z — B
2SRy SRR, T L PR A K A, B R
HoA P B AR 2l AR A, 2 AR (1) “ SR K SR 7,

TF T T AR S AR R AR AR I R DK S, Hh
B AR BRSO s, B AR O
nb AT AR 2017 RS, AT EMEPGR R AR 6 880
hm?, 7785 1.4 7 o 85 R0 RE b at B R S, Ry iE
— AR TR AR SR S S T, AR AT R WA
T WU B AR R A T T 2R TR IE R AR B 4R
T AN R A o 2 T R o ARl SR S I A S

1 #RERFE
1.1 R E X Rt F

I Bl DX T AR SR T A Rt L B R A, AR
117°03'45"~117°15'00", 4L £ 29°55'00"~29°58' 20", J&
T 1 R R XU X, DU 2R B R AR B X 1996
AR AR LT SRR R R R i
e A G ST SRR AL BEAR R T R RS, R4
AL LY N e SN T

RIS P =0, 14 4, B RYTEERTE | AR
ke 8~13 4~,2017 4 7~9 J 5 667 m? Jits FIIENE  (JE 241
423845 o, Ml R ZHRUIE 50 g

TR AR B 2R A HLA ) B A3k 7 RO R
HARAE, FLEBSAPG=2%,1 200 £5 8 2= 15T
A3 A0 BE 3CAPLE WAL )W [ A% 2 M AL R 2 A R A
Al FEWRAA =6 o/L,500 5 AW AT 5 AL HE 4
(B RMEE) W A LLES P R Fp IR A A 32
BB FE= 160 /L, 1 500 f5 A A s Ab HE 504
FERRR A )W B F MR A: DR A IR ] 20
B+ =20 /L, 1 000 R AW BEAT
1.2 AWiEE

W E 5 MeH, B0 s AMEE . ohlT
2018 %F4 H 19 H .4 H 26 H.5 A 3 H®jtE 3 K,5 A
10 H R, SRS 0 2 A Ah B SR 512 o (LR o R
SEARE R ATV PR R AT R R T AT R B
il 5 )

1.3 WEEREHE
TR T SR R TR s R R
FUIRLTE . KF-0040 L FFE, T2 300 g, K5 0.01 g;
ISCHHE . GY-2 AL, R 2~6 kg/em?;
RICAEE: MNT-150 SEMRRIEAR - R, 42 (LA
BELRIRLIRATINGE ) 5
ATV RE T - WY A28 BT Bl DL 5% 5
A A TR < T T
T VAR k1100f 42 A shEl e AL
BAEBER R RERR B . 5 0 e G .
Thermo Fisher ICAP-Q HLBGE5 55 2 1A BTk {7,

2 ZERE55WH
2.1 ANEAIES FHAE PR AN B R0
F£1 REAIESTR TS RE S0

Table 1 Effects of different treatments on fruit appearance

w5 T (g) A EL
Ab3 1(CK) 13.52 0.728
Ab3H 2 14.06 0.766
Jb3 3 14.30 0.776
JbFE 4 13.74 0.771
Ib3 5 13.85 0.795

TSP FINAE IR T | BURAREEE LA 7 S,
ANTRI AR B EHAR AR SR S AN 2 e 1 Bt . th ]
S, 4 Fofrot T2 S Ak B A X AR S S E AR E TR I, S
H AR 3 SO B A 06 BRI N 5.76% o

4 Fofrivt T8 AR A B S8 6 SR S SR T AR $0™ A IE 1T
S Horp DA AR AR B 5 SR HR B, 0.795, B i
AR E IR 9.20%

22 AESCEEXEHEBER S A R0

ASTRI AL BEXF EHABE A BT A B M e 20 R 00 R o

TS —E A AR TR S B, AR
BTN G o ST PR 5 o 1 BSCI , HR  E  R
4 Tl T 3 Ak By XA St R S e A S, e
Ik, BR4em TR B . R DIAL 3 4 850U ol B
B0 RN 11.17%

WHR T EEPCR N SR R Nz —
T I R A B B OGO, R 1 AT
1,4 BhTE B N AL By S R SAEE B AR
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Table 2 Effects of different treatments on fruit quality
RS SRR HHER A EETEY) A E R HEAR
(kg/em?) (mg/100 g) (%) (%) (¢/100 ¢)
Jb3 1(CK) 2542 8.48 17.65 0.875 2.535
Ab3 2 2.488 8.51 20.28 0.76 2.540
AbH 3 2512 8.54 20.20 1.1 2.500
AbF 4 2.258 8.85 19.24 0.94 2.250
A 5 2374 8.73 1821 0.96 2.650

SEM AR T RS A R b B 3 kT BB i
4.36% , HiZAb PRAL SO BEAE 4 Fjov e A b 2 b
AbFE 3 XA AR S UG G PR B AT

SRS PR A0 R AR A, S
HROSC LI R, T A — B S LA AT [ 0 ) e I
fRFFIWERE /IO, 3 2 0] LU, 4 R i s AR AL
By R R R B o T SR S TV M [ R 5 i
FOA DIAR TR 2 BETHR5CR R BH A2, 0T BESE I 14.909%

SRS R A R o S 2T 11 JRRU: 1) R 4
Ty 4 Frt 1 8 N8y =R 6 SR ST o R i AR
[ REBE sz, e b B 2 Ax) B B IR 0R 13.14%,
REFR 3 LRI 4 ARFE S SR B PTG , Ab 3T 3 B
HRE R 25.71%.

PRI 110 B 10O 25 et Al it R S0t T Y T 4R R =2
— E—E R b T RS A 5 R, 4
Foprivt- i 3 A A 37 S A SRR 1 i SR U 25 R
i AbBE 5 SRR T R 2.650 ¢/100 g, B0 R R
4.54% ,Ab PR 4 B X FEAR 11.24% , AL B 2 AbBE 3 55 %) A8
ZEFAR . AT UL, Wt S BRI T A S A
XoF B — P B G X SR S 1 T o P R i B A
23 AEEMREPRETESEN N

e N i 2 I ORI oC R, R AR
MRS AR 1.000~1 300 g, IR 1.5%~2.0%"", 4
i dcb Py e, b B 2 Aex) BT T S o s Ab B 3 Kb 4
AFE 5 BIRE IR A 2, Ab PR 5 FEIRIR R 40.70% , 53 BT
J&i 3 A i TR A I 38 43 B o TR R S5 F I
AR R

H % 3 AT, 4 Bl AR b B 38 o SR S
i) 2 55 4 2, Ab 3 2 b P 3 A HEE Ab R 4 AbBE 5 8K
XFHRAR . bR 3 A X BRI I 49.599% , AbBE 4 A XT HE A i

50.96% ¢ 4 Tt TAIE HE AL B Kok BEOR S v A ARG I 2
R <2 mg/kg, il AN 2R <0.03 mg/kgo
x3 ARLEXHERRIPHBETRSENFM
Table 3 Effects of different treatments on the content

of trace elements in sweet cherry fruits

e 5 (mg/kg) M (mg/kg) #E(mg/kg) i (mg/kg)
AP 1(CK) 123.45 3.65 <2 <0.03
JbF 2 125.00 4.65 <2 <0.03
JbF 3 79.60 5.46 <2 <0.03
JbFE 4 75.90 1.79 <2 <0.03
JbF 5 73.20 3.49 <2 <0.03
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Effect of Microbial Agent Addition on Fermentation Efficiency
of Vegetable Fertilizer

MA Yue', QIU Peng—fei®
(1. Agricultural Business Department of China Sinochem Group, Beijing 100000, China;
2. Linyi Research and Development Center of Sinochem Agriculture, Linyi 276000, China)

Abstract: Farmer manure is rich in organic matter. It is not only helpful for vegetable growth and yield, but also
can prevent soil compaction. In farm manure, pig manure has comprehensive nutrition and is widely used in
vegetable production, but it must be fermented before it can be used as organic fertilizer. This study explored
the effects of different fermentation agents on pig manure composting. Three compound fermentation agents
MT1, MT2 and MT3 were selected independently. The conventional indexes of fermented products were
determined according to the national organic fertilizer standard NY525-2012. Meanwhile, the temperature and

the germination index GI of cucumber were measured for each treatment. The results showed that all the
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indexes of the fermented products treated with compound microbial agent met the national organic fertilizer

standard NY525-2012, and the germination index of cucumber was higher than that of the control group from

the third week. The germination index of cucumber treated with MT3 compound microbial agent had exceeded

80%, and the effect was the best. It could be used as an exogenous microbial agent for fermented pig manure.

Key words: Livestock manure; pig manure; composite inoculum; fermented maturity
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Table 1 Contents of raw indicators for each material

(all measured on a wet basis)
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Table 2 Evaluation of germination index test
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Table 1 The change of fermentation temperature

in different treatments
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Fig.2 Effects of different treatments on cucumber index

of compost
IR A A PR WSS — U TR I R i A T
TR A 2R, W I ARE B . AR IS SR AN 2 By



38 RERZE

SR

N, B L RREENF TR R ZEER B MT3>MT2>
MT1>%F B, 7655 = JE i o B4 86 AR 7 & 2E 45 B0l
74.35% , R 5E A B A — 2 MRS, BRin MT3 Al MT2
AR AL B K ZEFE B0 80% , 43l ik ) 87.47%F1
80.81%, CL 2850 A B 2, & 4tk iy, % R AH e 3 22 57
S35 SN MT1 &2 45 TR0 04 Ak 15 5% B 2R A L 22 5 R i
2 PLEAEAS = RN I MT3 1 MT2 (AL BEC 2855 2
FEER U JE B 45 R B2 E T ¥ R Tk 2R Sh i
80% , EL 28 58 4 JE A, AR i in MT3 Fit MT2 & 4 B 9
PN RE B T o8 AR 7 19 & 2R 48 0 2 100%, 43331
IKE] 115.61%1 108.51% , %F BELL & 2EH6 50N 86.34% , 1E
S T JE I I A A A A = AN b A T BT &
ZEFREUE IR 100% , X B4 % 248 50 R 97.84%, ¥ EL5¢

ARG LA = 0 R MT3 B A )
AP MT2 524 T A AR bl 22 S 39 A8 25 56
DU JE SN MT3 AT MT2 524 B 70 10 5 4 Ak 2155 %) B
ZHAH L 25 524 B2 U MT1 584 B b 35 5 % B4 AH
PN BLBIVSINA A B T AR A R
R, = SRRV AT RS 58 A I (e sy | Rl T
Apd TRt e) , Horp MT3 BEFRIRCRARAT , MT2 BFIRZ -
23 ABFEIRANSLENEZBER

SF LA R e 0 U 45 A PG e 25 SR 3 4 o, X
HEZH R 25 o 2 e e A LT 5 5l 57.93% , BN A5 1
F A Ak B LT S i 4 0 MTL 62.289% ,MT2
56.22% MT3 58.35%, i H 25 Ab 38 5 5% 43 & .pH {E 1
BRI A F E KBRS R

R4 BERBEARENSLEHLEER

Table 4 Fermentation results of each treatment during the fifth week of pig manure fermentation
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Effects of Different Nutrient Liquid on the Growth and Development
of Potted Pepper

ZHAO Dong—feng, XIANG Xiao—min, LI Chao—sen, GUO Qin-wei, HU Yu-xia
(Quzhou Academy of Agricultural Sciences, Quzhou 324000, China)

Abstract: In order to analyze the effect of different nutrients on the growth of pepper, four kinds of treatments
were set up through pot experiments. Treatment 1 was clear water, treatment 2, 3 and 4 were three common
nutrient solutions. The economic characteristics, dry matter accumulation and fruit quality of pepper were taken
as the detection indexes. The experimental results showed treatment 2(Hoagland nutrition solution) had the best
ornamental effect, with an average of 48.4 fruit per plant, 1.5% malformed fruit, 6.4% curved fruit and 0.5%
umbilical rot fruit.

Key words: Pepper; potted plants; nutrient solution; gronth development
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Table 1 Different treatment of pepper economic characteristics

- PRI K TFRE ESS Al BEOREC PHRE RRER BRE®E
(em) (™) (em) (em) (em) (™) (g) (g) (g)
AbFH 1 554 45 5L5 14.1 22 39.3 19.4 12.1 27.2
b3 2 63.6 5.1 61.6 14.8 24 484 23.1 123 29.1
AEFE 3 61.3 47 60.2 14.6 23 412 216 13.1 274
b3 4 65.1 4.6 61.3 143 23 457 213 114 254
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Development Strategy of ''"Tianshui'' Apple Based on Industrial
Transformation and Upgrading

WU Ye, LIU Hai—Quan

(Fruit Tree Research Institute of Tianshui City, Gansu Province, Tianshui 741002, China)

Abstract: "Tianshui" area, in Gansu province, has a large temperature difference between day and night. The
local apple has high sugar content and good quality, which has been recognized by the market in recent years.
Among them, "Huaniu" apple is a national geographical indication product. However, while resolving the
integration of funds for industrial development, the primary fruits of apple industry have appeared the
phenomenon of excessive market supply, low prices, and even large —scale unsalability. The key to the
transformation and upgrading of apple industry is to take the market as the leading factor, promote brand
building and pay attention to the promotion of added value. This paper analyses the significance of brand
development to the transformation and upgrading of "Tianshui" apple industry, and puts forward the brand
development strategy of Tianshui apple based on the industrial transformation and upgrading.

Key words: "Tianshui" apple; brand development; transformation and upgrading of industry
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Current Situation and Countermeasure of Fruit Industry in Luoping

County of Yunnan Province

LI Jian—kai
(Technical Extension Station of Cash Crops in Luoping County, Yunnan Province, Luoping 655800, China)

Abstract: With the continuous improvement of people’s living standards and the rapid upgrading of
consumption level, the dietary structure has gradually improved. The demand for fruits has changed from
quantity to quality, and the demand for high—quality fruits is increasing day by day. Fruit industry is one of the
top ten agricultural industries in Luoping county. The development and growth of fruit industry is an important
way to adjust the proportion structure of grain and economy and increase the income of farmers’. This paper
analyzed the current situation, main practices and existing problems of fruit industry in Luoping county, and
put forward feasible measures and countermeasures, which provided reliable basis for the establishment of
high—quality fruit brand and the rapid development of fruit industry in Luoping county.

Key words: Fruit industry; current situation; problems; development countermeasures
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Current Situation and Development Suggestions of Facility Pepper
Industry in Linyi City

LIU Lin, ZHANG Yong-tao, CAO De-giang, GU Zhao—shuai, JIAO Sheng—qun, YAN Ying-jie, LENG Peng
(Linyi City Academy of Agricultural Sciences, Linyi 276012, China)

Abstract: In order to enlarge and strengthen the facility pepper industry in Linyi city, it will produce greater
benefits in the revitalization of rural economy. On the basis of field investigation on the development of facility
pepper industry in Linyi city, the present situation and existing problems of facility pepper industry in Linyi
city were systematically summarized and analyzed, and the development suggestions of facility pepper industry
in Linyi city were preliminarily put forward, that is, to strengthen the breeding, introduction, demonstration and
promotion of special varieties, increase the innovation, integration and demonstration of production mode, speed
up the construction of product quality traceability system, and promote the establishment and operation of
social service organizations before, during and after production, in order to provide guidance for improving the
overall quality efficiency and market competitiveness of facility pepper in Linyi city.

Key words: Installation pepper; industrial status quo; existing problems; development proposals
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The Irrigation Technology and Development Direction of Agricultural

Water—saving

XU Jia-li
(People’s Government of Xindun Town, Ganzhou District, Zhangye 734000, China)

Abstract: With China’s rapid economic development and population growth, the demand for water resources
continues to rise. At present, China’s water resources are in a state of serious shortage. This leads to the
contradiction between supply and demand of water resources becoming increasingly prominent. At the same
time, China is also a big agricultural country. Agriculture is a major user of water, accounting for the majority
of the total water consumption. In the case of increasing water use in other areas, agricultural water
consumption will be compressed to varying degrees. Water—saving irrigation is based on the growth of crops, in
the situation of crop water demand, the efficient use of irrigation water, so as to achieve the increase of
agricultural benefit. This paper introduces the water—saving irrigation technology in agriculture, and on this
basis, it prospects its development direction.

Key words: Agriculture; water —saving irrigation technology; water —saving and water —transfering technology;

development direction
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Planting Technology of Local Vegetable Variety
""Zhuzhou Changbai Bitter Gourd"

SONG Zhi—wei, LIAO Xiao—shan
(Agriculture Research Institute of Zhuzhou City, Zhuzhou 412007, China)

Abstract: "Zhuzhou Changbai bitter gourd" is a famous local characteristic bitter gourd variety in Zhuzhou city,
Hunan province. It is crisp and tender, tastes bitter, has good quality and high yield, and is deeply loved by
local consumers. In this paper, the nutritive value, characteristics, and cultivation management of "Zhuzhou
Changbai bitter gourd" were described, in order to provide a basis for its further promotion and utilization.

Key words: "Zhuzhou Changbai bitter gourd"; nutritive value; characteristics; cultivate management
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Problems and Solution Strategies of Vegetable Safety Production

TANG Huai-chun
(Liuyang Two—-type Industrial Park Management Committee, Liuyang 430300, China)

Abstract: Vegetables, as the largest cash crop in China, have made great progress in recent years, but the
quality and safety problems of vegetables occur from time to time. Vegetables are the necessities of people’s
daily life, and their quality and safety are related to the national economy and people’s livelihood. With the
gradual improvement of the quality of life, people’s requirements for vegetable safety are also increasing.
Through the analysis of the current situation of vegetable production safety, the existing problems in vegetable
production were pointed out, and the comprehensive development countermeasures were put forward in order to
provide reference for vegetable production safety.

Key words: Vegetables; safety production; problems; solution strategies
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 E.FAMBRALEHEEHE L RAS, LEERETRAY SRR ELA, LR EEENHA, T 5%
R SRR B AT . LFESH T KA R AR, X, B BB R R A B E,
667 m? FAHERMEIN = IR F 562 kg, L AIG M 27.3%.

KEBIR AR BNEEEN AR P E

HE 52588973 XHERFRERD: A X E 4R S:1008-1038(2019)06-0062—03
DOI:10.19590/j.cnki.1008-1038.2019.06.017

Study on Pollination Effect of Watermelon Bees in Greenhouse
in Early Spring

TENG Hong—fei', TIAN Qing—ying’, WANG Yong-heng', SHAO Xian-wen’
(1. Agricultural and Rural Bureau of Pukou District, Nanjing 211800, China; 2. Nanjing Horticultural
Technology Extension Station, Nanjing 210036, China; 3. Agricultural Development Service Center
of Xingdian Street, Pukou District, Nanjing City, Nanjing 211804, China)

Abstract: Artificial pollination of watermelon in greenhouse in early spring is time —consuming, labor —
consuming, costly and hormone residues may affect product quality and safety. The application of bee
pollination technology can realize the safety, high quality, high yield and high efficiency of agricultural
products. This paper analyzed the technical measures of bee releasing in greenhouse. It was concluded that the
yield increased by 562 kg/667 m* and the benefit increased by 27.3% compared with the control by using bee
pollination technology.

Key words: Early spring greenhouse; watermelon bee pollination; fruit setting; yield
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Table 2 Economic efficiency analysis of the economic benefit on bee pollination

FHE JRA(TL/667 m?) e

RIGA B .

(JL/667 m*) N WA He A (JL/667 m>)

A A 9 786 4260 500 3760 5526
M4 B 7 965 3760 0 3760 4205
A B B K 1821 500 500 0 1321
A BHKE(%) 229 13.3 — — 314

E AL A PT TR A 3 Tk, SR B BNSE A 2.95 Tikg.

(ISEI . AT LU Y FERI % B A R A1 00 T PN
T S e (TR 20 A I AR RABHOT- 34 1.45 A~ iixd i
AR 1.2 4 LT XS IR B, A A A AR SR8 B
1 0.25, ULHITEMINCE IR Ry AT A A AT
JNH AR SR T2 A B 667 m* 77 iR 3 262 kg/667
m?, A0 LT X RRAL, B 667 m? F7 HE R R 562 kgo

®1 FARAPBLRRFFEAEER

Table 1 Fruit setting rate and yield of different treatments

. P AR SRR B i
R
(#/667 m?) (™) (kg/667 m?)
HCeLH A 500 145 3262
X EELH B 500 1.2 2700
A B B HE — 0.25 562
A B R (%) — 20.8 20.8
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667 m?, LXTHEZ 500 J0/667 m? 80450 5 526 J0/667 m?,
LEXT BRI 31.4%
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Affecting Factors and Countermeasures on the Control of Capsicum
Thrips in Protected Land

ZHANG Jian
(Vegetable Service Center of Yicheng County, Shanxi Province, Yicheng 043500, China)

Abstract: Pepper cultivation in protected areas has been widely promoted because of its short cycle, good
commodity and quick effect. Thrips often occur in the cultivation of pepper in protected areas. Thrips are small
and the symptoms of damage are difficult to distinguish, which brings important losses to pepper production in
protected areas. This paper analyzed the symptoms and habits of thrips, and put forward the countermeasures of
thrips control from the aspects of biological control, agricultural control and chemical control, ect.

Key words: Pepper; protected land; thrips; influencing factors; control measures
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Grafting Advantages and Key Technology of Fruit Trees

XUE Ling', ZHUANG Tong-lin', BAI Long', ZHAO Da-qing? LI Dai-cun’
(1. Xintai Eco—forestry Development Center, Xintai 271200, China; 2. Xintai State—owned Tumen Forest Farm,
Xintai 271200, China; 3. Longting Town Forestry Station, Xintai City, Xintai 271200, China)

Abstract: Grafting is one of the methods of fruit tree asexual reproduction, that is, taking branches or buds from
superior varieties to the appropriate parts of another plant to combine the two to produce new plants. This
paper summarized the advantages of grafting in maintaining good shape, high yield and improving stress
resistance of varieties, analyzed three common grafting methods (T —type bud grafting, wood bud grafting,
cuttage tongue grafting), and proposed measures to improve the survival rate of grafting, such as selection of
grafting materials, attention to time, selection of appropriate grafting methods and selection of appropriate
grafting methods, growing point, ete.

Key words: Fruit trees; grafting; advantage; method; survival rate; improvement measures
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Diseases and Pests Control Measures of Ginger in Laiwu City

LV Qing—zhang
(Jinan Second Academy of Agricultural Sciences, Laiwu 271100, China)

Abstract: Laiwu ginger has a long growth cycle and is rich in protein, fat, sugar, etc., and it is local famous
specialty. It is vulnerable to various diseases and pests during its planting. This paper analyzed the main
characteristics and distribution range of Laiwu ginger, summarized the main disease types, and put forward
prevention and control measures, so as to achieve the purpose of guiding planting compliance medication,
producing high—quality ginger and increasing economic benefits of ginger farmers.

Key words: Laiwu ginger; main characteristics; distribution characteristics; diseases and insect pests; preventive

measures
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Cultivation Technique of Netted Muskmelon in Early Spring

in Greenhouse

CAI Lian-wei, HE Bing—qing, YU Jing—shi, QI Chang—hong, ZHU Ning"
(Beijing Changping Agricultural Technology Extension Station, Beijing 102200, China)

Abstract: With the improvement of living standards, consumers pay more and more attention to the nutrition,
quality and taste of fruits. Netted muskmelon with reticulated pattern have unique appearance, sweet taste and
strong fragrance. They are known as the "queen of fruits" and are gradually welcomed by consumers. In order
to improve the economic benefits of growers, integrated demonstration of early spring greenhouse cultivation
techniques of netted muskmelon was carried out. This paper summarized the key measures of producing high
quality netted muskmelon from the aspects of variety selection, field management so as to promote the
cultivation technology of melon and increase the economic benefits of the growers.

Key words: Netted muskmelon; greenhouse; variety selection; planting; cultivation measures

PSR R R TR RR ) — A, PRERSCRG, T, R SRDIEA R A S8, IS 1, S0 a2 i
Ja R BE RS RCR A AR AL AL S, AR “ MR R, B DR, RIS, O AICR 2570, [

YrFs HEF.2018-11-19
TEF ' 255 D.(1980—) , 20, R ENN, FENF B SARTEH A Jrm T4
T SRR AT (1990—) , 2o, RENN, 32 N B SRS H AR Iy TAE



AR

RED F . MEHRATARERZES 75

BRI R, T 2 BORAE J R SIS SR A b
Jit AME AR S5 5, AT AME R B AL B 2
H G B 52 21 T8 3G

RIS I 5 B AR S, 1 FAE2S R BT
N e RTINS R PN S i s N S N 18| )
2P RS SC A5 1l X 2% R I S IR B T —
LGRS B DO THE TP AE R, PR A g
A RAF, 60% B HEIAR N X, 4308 TPk, il iy, =
Bl ZER, AT AE A& 7, $R A5, 1M HR @8, A
RV, dh JELF R R . ASCIRIEZEAN A T B IX ISR
MRIHZS, & 1N 2R E RIS

1 mFEE

Do SRR TIN5 o 2 A B 3T e L PSR AE, —
HRAEAE 11 BAR B A TR . B i i PR A . 1.6~
1.8 kg, B¥3 5 15 d FFIRRMLL, 55~60 d B, A B4k
0o TP 30Tt A SR PR SR €, o P RS T 2T 4EA
PSR AT, TR TELRE T 58 , 43 R 8 2 FIRK R 5
PG AR 5 12 d 26 TFIR M, 55 d 224 B, 2R
R, B4,

2 BH

12 I M)A H ORI E N 32 FL/CREER 10 emx
10 em EFRRE M o WERIHTSCHEA TRFIMIEZE , T
FEA ALY, BT 30 CHEIRA P HEZF R EE . AR
FHe R NK A ST 7, B 1 kL, BT 1 em
JELI) B e B, B PG PR 1w e, S R R
HEIRRETE 28~30 °C, AITE IR A R Bk =0
2R R R SRR TR . BRI AR, B
WA E W, R B e MRS N IR

3 EERERE
3.1 e

1E H G 2 N AT — AT 1.3 m AIE, BERITSE 40
em, VT8 90 em , MUAFIE 5 &8 K FLEE R 20 em T T
AT, w R e R TR LRI A
60% 447, RV FHLE M TTIG L3NG AR ECh B #F il %
PIRTA AT S P4 235 A L
32 THE

PEREIG R AP 17 A, BRAT , EAERREE R 40 em.

SEARIT,  FHAEA™ ZEmE TR ) PRI B2 5 R L T /)N
FA 2 BT B R B 34 S8 R L ORI BTN, RS, AT,
A HAR K AR R e Rt
CLTHE , N I B D e K
33 THEERERE

SEARLJT , P g B AL 5 P8 2 9 A0 87 PR Ak 22 /)
IR, I 160 56 1€ 375 P M A T P R o 8 /NI P
BHER T B RS A — JE P, ZINEER P I A e 35
BT TR o B IEAR T 2 H o), — B K 2R 4
P SRS T TR RIVAT , TR POTRLEE 3L 40 CCRFATIF B X
A3 R A 4 B s b /NEER , R E 2% 1 3 Ak 7
BRI

4 HEEE
41 RBREEIE

PRSI KRB IR A 25~28 °C, [RILRTHIZER
PRI AR, U ORI A B TR R AR, A AR A K 2
18 0 R/, FLAS T R0, e 1 2 o ARBRIRAS . 7E 5~6
J R 3 Y R R, M R 30 o RIAT 38 KR
BRI RUR (R 25~28 Co 1 XU B 7R B ks XL T
FIIF, Jes KT HTTF 3~5 em, WSR2 PO IR B, WiA 4kt
Thw , TR R,
42 EBEEIE

Bl A1, XSO TIOR3 1) 2SR AR 4 o T AL i
TN A BRI 60% M EL, T 47 AT 58 2438 KU
o ALRIEHT 10 d IRE N E IR RFFTE 75%~85%,
11~15 d JG 1R EEPRFETE 60%~65%, JICTRTT 4R 24 SCT i
N A TR AR REE 70%~80% 2 18], 75 1 9] 4 O 22
J& RS R R E N A IR ERETE 75%~85% K HL . h
TR, AT DUOR B 1 38 s mE VA N IR K 1 7 =X L
RO T /7 B B BSR4, e /R T U 3 XU
J&i TP R A = N
43 HEHKEIE
431 HEA

MSCEIAR RA R B, AR BRI, e
20~30 d MR K E] 5~8 F DI RB I R B P 2000 & F0 i
248, DR kg SH IS AR ) e At T S o0 A KM, BT
WAL TR b N AR R AR PR AR, JoMl &R g — i
TEIRARA TR & i B A R A K S A T A —



76 RERZ

B

FEAL B £ 77 ) G s 4, R T AR AR I — 30, oM
[P RERERR 0 2~3 AT 4w,
432 BN

BRI DIAE 12~14 =ANT00, AR 3 M 1
NEER & 24~25 TLIEAT R0 AL BR . {F  RE M IR T2
¥y BERREEAA 3~7 d RDAT . FRR2RE , Bhik 1 AR JE
TE PR B BB, At 7 I = B PR UE—Ak b —A K
44 KHEE

W S TR 7K 43 B SR AN i B R B RS 5~8 IR
JKEIA] o S — A IR bR Al o BE T FS 2 R AT e K, IR
IKEDEE . SO ERDK, U TR K 0 Ak T L
AHKZ . 5 FMaT—EZ 5K, fEIFERR R m TR
K ARURERRAE 250k . 28 =R 8 AR BeK , It
AR DR AL A AR, AR AR S A K 43 S I
GEIK F A S S5 — ], DU G 5 R g 35 KN K JE i itk
R R ARG 15 d 47, IS kK o A6 2R
J5i 20 d, DAL 25 o, I AT DL R 2 R R K e
FOKTEWE , 52 SOV 5 & 205 45 d 2RO,
R EBK, BERTIEA TR BRI, Bk R
&, HA 5 1 R
4.5 FHERHEE

P ST 32 20 5 A AR B | ORI R 30 5 5
F B HUEAT W R RS RAErS AR ER AR B
A=W B iA AR A R AAEBIT IR R RO T L o
451 RIBHG

PRAek YU ARl . ATEIIN B i, R TR
JERAGF I NE R} o AR T A SR 2 9 AR TABD I 1)31
B, ARIE AR b PR R A A R PR B S S
XA 7 o ISR R HR, 55 B0 AR s A R 1K
E T 1=PALS
452 EYIBGR

T bt W s R AR O, AR B R AR R
BRI 2 P I R . —FRZE AN K o 5 0 o 7 5 B
PR PN B — B B A — BB (s R R T
FH B G RREF  i d Ry LSS L, S
VoA R4S, BY T OIS [ e 2R R b, R A KB
JE S % 5 Lo,
453 fbEEBR

XA F AR R R B R
KA B E R AN EE R AL LR 2T B

1B, PR AT 209885 T 2L 2 000 R ZE B G 5
JREEHG T 509% 2 18 2 TR 71 500 f85 9 08 55 b7 ¥ 5
AT FRG F S RIS 1 500 50+ 35 8 2R 11 500 50
R 300 mL 2590k BTG . AT 1000 F5 BT 4E
FIVEAR AL PR - 3, XRS5 LR BB IGO0

5 Rk

FH R &5 5 SR S B IR G, SRl AR 5
A EANGE MR RS RAS I o RGeS R AR
WA, BRI & R, B A T m &
Ve R, I AR AN [5] b i i) s A e SR, —
TER NG 60 d A A7 U X KA 19 55— 80%
25 AN 50904 250 BIAR R . SR IE N
£ 9 em’ AL ERISCR 50 AL E [ B 200 e SR B 7
0.6 mm VA I,

SE W

(5): 31-32.

[2] TR, W2, R, & RIER S NSURHE) T SE i 0%
U] BEE3E, 2017, (5): 71-73.

[3] MR, Faxd:, XU, & TR AR
FEUIGE, 2011, 24(1): 39-40.

[4] BRINAE. HETHHLEE F5 10152 W SCRTTUR 52 i TR U
BIBFRD]. L. FWASE R, 2013.

[5] 24k, B ST 2 B BR T i IE iR )], b
T ASIHRE M LRI, 2000, 18(1): 47-52.

(6] 2R, WG, K, % dbaURE ISR R
I51J). " EFNE, 2018, (11): 66-68.

(7] skPk. HOGIRZE MSURS FAEMERSHOR (1], HAkAlk
B2, 2010, (2): 51-52.

(8] Efut, A, B9k, &5, Wil X SRR AR
U] RS, 2004, (3): 19-20.

[9] Fd, WA, BTACHR, 5. VT X B A S0 R 2
KMRFIEF AL, KITHSE, 2019, (1): 39-41.

[10] KIAG. At DX X SCRI IR | 3 15 52 231 kB R AR F
F[D]. FA: POl R, 2009.

[11] ZE0RE, W miE, BER A, 4. SRS A B R
[J]. FEJREE, 2018, 31(09): 54-56.

[12] B, R HAMSENIE R AR KRG HAR). 18
AR EHE, 2014, (10): 65-66.



