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Study on Preservation Effect of Cold Storage Thermal Container

on Vegetable Circulation

LI Chun-hai'?, GUO Feng-jun®, ZHANG Chang—feng>*, HU Xiao—wei', YANG Yue?, DUAN Cai—fang*
(1. CRRC Shijiazhuang Co., LTD, Shijiazhuang 051430, China; 2. National Engineering Research Center
for Agricultural Products Logistics, Jinan 250103, China; 3. Shandong Key Laboratory
of Storage and Transportation Technology of Agricultural Products, Shandong

Institute of Commerce and Technology, Jinan 250103, China)

Abstract: In order to meet the demand for road-railway transportation of fresh agricultural products and promote the
development of cold chain logistics industry in China, the practical applied results of self-developed thermal storage

container were evaluated. In this paper, the temperature data was collected at front, middle and rear parts of thermal
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storage container by temperature recorder. The quality of two kinds of vegetables (rape, hotbed chives) before and

after transportation were analyzed by color difference of [*, a*, b*, hardness, pH and total soluble solids. The

results showed that the temperature of container fluctuated with ambient temperature, but its fluctuation was

smaller; the temperature of the box is rear = middle = front part. The color difference of I*, a*, b*, hardness and

pH of rape had no significant difference in different treatments. Total soluble solids of rape in polystyrene box group,

polystyrene box + ice group decreased slightly, and the basket package group increased significantly. Compared

with before transportation, hotbed chives of polystyrene box group, polystyrene box + ice group were redder and

bluer, with a slight change in color, and there was no significant change in the basket package group. Total soluble

solids and pH of hotbed chives in different treatments did not change significantly. Overall, the quality of vegetables

in the polystyrene box group, polystyrene box + ice group is better than that of the basket group. The research

provides a basis for the optimum design of thermal storage containers.

Key words: Cold storage; container; vegetable; transportation; effect study
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R, BN BRI RER LI, NETRAEIZRTHOEEF EEMLERR BAERE BNEEIERE
BRS HS ¥ E MEW4E . DPPH A 9 AR E —OH A WA FREBE RN FI64F, BRAYW KAWL R,
¥ F R RHAE TR ZTHINEE EREERG, RESTEA RN JRENF =SB TRA; KA
F=IRJRH A A R ZFT M S S (AR RAET )RS, 4 1.38 ¢/100 g, B4R AALAE /7 k3%, L F DPPH & W
H AR S —OH B WILF R S R A3 F, 2R T 72.55%.33.44%F 46.4%.
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Quality Analysis of Broken Ganoderma lucidum Spores Produced
from Different Origin Raw Materials

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

Abstract: In order to analyze and compare the quality difference and processing applicability of Ganoderma
lucidum spore powder from different origin raw materials, the spore powder of Ganoderma lucidum spores from
four main producing areas in China was used as the research object, and the color and particle size of broken
Ganoderma lucidum spore powder were determined. Specific surface area, wall breaking rate, bulk density and

bulk density, ash, crude polysaccharide content, fat content, DPPH free radical scavenging rate, —OH radical

Y s B HA.2018-12-26
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scavenging rate and reducing ability. The results showed that the loose density and bulk density of broken

Ganoderma lucidum spore powder in Dabie Mountain and Changbai Mountain producing areas are more

favorable for processing raw materials such as tablets and capsules; the content of crude polysaccharides of

broken Ganoderma lucidum spore powder in Dabie Mountain producing area was the highest, 1.38 g/100 g, and

has the strongest antioxidant capacity. The DPPH free radical scavenging ability, ~OH radical scavenging

ability and reducing ability are respectively up to 72.55%, 33.44%, and 46.4%.

Key words: Broken Ganoderma lucidum spore powder; different origin materials; quality analysis

RZHF( Ganoderma lucidum spores )F2& 7 2 HE K AL
PR AT R HEAL T R R A AR AN, B
REZMETRBAE TR 8 & S A SRS I
RS, AT GG SRR LR AR I S
DIREN,

LR (9 R 2 AT Rl T RUCRE 5 AR DR R
Wi, ELISCEE . FERITR 2 AR I TR 0 3, FRE R
I 43 S D R DX, 43 31 1 ) TR B
T SR DI ARAGTE AR 1 L DX 22 B i 1 DA
LA PG X3, 3 U A DXl ) 80 ™ o 4 ™
1 60% L Fo REZATAH—ZRAMER AR B BRIFHLrL
T A SRBE A B AP BE N HRE ) A TR N AR TC I
P, B TR 24 TR RER AT AR W AR 2 ALk
PIHRL AR 2R T A BRI VB IR I SR
] 0T B iy AR 2 R 52, R 2T
Ty B it SO 22 5 R o i sy 56 ) SR 2 A ot B,
TS TR R RER AT B Ml AR DR (AR

ABIFFEAE AR AF A BE A b, TR R 291 Y
RFFAXICHLE T 9 HFdh , 70 B IR ot P HRY
P BRAAEAS 3 B R PUR A YR R R A T T
ST, LA DR B SR A0 TR ik it B A 2 3 4 3t 4
Ffi %

1 Me57F%®
1.1 #MR5EE

IR R AN [ 7 M ) R 2 K5, DJ101.DJ102.
DJ103.DH101 2K H KHILHLIX ;SG101 R A 14 74
X ;WL103.WL119.WH101 >k H &K I #1 X ;D101 %
HE A,

PR AR  RXH-B-1, VLT AR &
BN i 5 O, TGL-10B, i 22 B2 AU 4%
I SOG4, BT-9300H, FHA A R EA PR

w251, WSC-S, I M R R A FRA
] 5 B0 S, Motic BA310 Digital , 22 5 St SV 4 A A
B F] 5 Sh R, SX-2.5-10D, KRR A BRA
1.2 REHE

REZMTHLRGE I5 BREAF fe KEEET
I R RE R AR
12,1 % RER 2 TRy Wy B 0 4 A
(1) i

SR PN €2, €0 2 10 7 9 e 52 2 0 -3 Ay 258,
JH CIELAB 3R €0 R G0l 22 M B R 22 5611 By 1 Lx a* I
b Al o o ACRBIESR S, MR (1+=0) FIH]
(1#=100) 254k 5 a* ARFRE MR (— %) BILL A (+a%)
AL, b AR (0 M €5 (— b ) B 5 6 (4 b ) YR AL o
(2) AR HIH 2 iR

R FBOCRAR A G E 9 Rl RE R 2 HFH5 1 hr
AL RIE. DS TR, E e s
FIARAE , BRI SHEAE 2.0 LA, BULVERE B, 218 EFE
FRIE G IR F 109%~209% X (8136 [ A, 455 1L SERE , T J
LR AL 30 s S5, IR kA AN H A T AR, AR A T
ZIE 10 I,
(3) filhER

S (M RE R 2 A7 H  BE SR I 22 ) (NY/T 1677-
2008 ) 19 75 R T ZE
(4) WA R R

PGB ERR AR 5 g B AR (m) B /N0 % A 50
mlL S KO D7 R R R AR BRI T
TER LB AR AR ER v AL (1) .

MR P 2 B ( g/mL)z% (1)

HERRE BE - HEBOARIL 5 g A (my)  FEA 50 mL 5
Hh R DD PR BE R 1, FE MRS, B R T AR AR
A, O AR V), BRI 3 U, e, T3
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KA, RE MR A A e s B R

ZI0F S LB AT 9

AXNH(2) .

jﬁ*ﬂ%ﬁ(mﬂg):% (2)

1

12.2  RRER ZFRyEFREEbR T
(1) Ay e

P BB S L EFRE (GB 5009.4-2016)(E b H
JRAY 0 2 ) B — 20 S 1
(2) HLZHEN &

2 BECORAE 1 S DSOS A A 322 ) v 1y < R 2 0 114
W E T3 CLAA SRMET ) EA T o,
(3) Bg i

i B GB 5009.6-2016 1 it H g 7 A5 )5 — 1
HEF I 0,
123  MRER 2 TP b i b
(1) DPPH H H RLIEBR AR

B2 mL BEARATR, 5 2 mL.0.4 mmol/L [ DPPH %
WIEMRE], BEYEERE 30 min, T 517 nm AEIWE SR
Ao [AIEIIAE 2 mL ARSI 2 mL JOK SR MRS
JE IR A, LA 2 mL Z8087K 5 2 mL DPPH i 7t
IIRSTEWOERE Age DAZEIR/K IS 528 FURSIED, THER Y
HIWA(3),

DPPH [ H%%iﬁfﬁ%(%):(l—%)xloo (3)

(2)-OH H HALiEbRAE )
1 mL BERET, KM A 1 mL 8 mmol/L Y
FeSO, V& , 1 mL 8 mmol/L /KGR - L BEA K .1 mL 8

mmol/L A H,0, W . IRSIEHE 1 h, T 510 nm ALK
HRE Ao RIS FHZE IR AR AR RE S S A W B A,
FRIKARES HLO, TR A2 AR (4),

-OH HHETHIRE(%)=(1- A/‘A_,A’Z )x100 (4)

0

(3) B J5RES)

U1 mL ARSI, DA 0.2 mL 19 0.2 mol/L I B2
G WTOR 0.5 mL 1919 Ky[Fe(CN)Ji& . 1215 50
CHNE 20 min, ¥H1. FAIA 1 mL 10% =& LR
0.2 mL.0.1%FeCl, 7R 3 mL BUZEIE/KIRAT, # & 5 min,
700 nm ANIBGEE A FIZRIBAKAERE S A IO R
A, FIZRIBARAREE K Fe(CN) AR A, 54
AM(5),

i@ﬁﬁ(%):(l—%)xloo (5)

1.3 #HiEaiE
ARSI R FH SPSS #E4T ANOVA HL[HFE %4
AN Ducan’s Z E 56 .

2 ERGSHW
2.1 ANEFHUFERIEFRIREE R Z A F IR R L
2.1.1  MRER 2k 7 K

T RE R 2 A6 5 W SRR 5. 3R 1 AT R, Lx fEN
K #| /NK K B WH101.CD101.DJ103 . WL103.DJ102.
DJ101.DH101.SG101 . WL119, WH101 5% fe K, Hik &
CD101,WL119 & e iR o a* {6 K/MKIK N WL119,

F1 ARFMEMEFHREIZATHEFLR

Table 1 Comparison of the pink color of broken Ganoderma lucidum spores produced from different origin raw materials

RESh S 5 L* a* b
DJ101 19.37+0.05¢ 21.99+0.05¢ 16.92+0.07°
DJ102 24.33+0.04¢ 10.53£0.1 22.420.09"
DJ103 25.4+0.07° 18.15+0.04* 14.72+0.05¢
DH101 22.75+0.04" 17.7720.07° 19.570.03"
5G101 22.44+0.03" 22.72+0.06¢ 12.19+0.04¢
WL103 24.61+0.05° 21.14+0.05° 13.92+0.07"
WL119 17.79+0.04¢ 29.12+0.1" 12.18+0.09"
CD101 28.53+0.07¢ 12.71+0.04* 10.50+0.05¢
WH101 31.45£0.04" 19.08+0.07" 13.35£0.03"

E: R =9 AR FHE A R AEZEEEF(P0.05,0=5),
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Table 2 Comparison of particle size, specific surface area and breaking rate of spore powder of broken Ganoderma lucidum

from different origin raw materials

. B S
Hbi
DJ101 DJ102 DJ103 DH101 SG101 WL103 WL119 WHI101 CDh101
Dyo(m) 1.48+0.04¢ 1.96+0.05 2.45+0.04" 1.93+0.04" 1.98+0.05" 1.97+0.04* 1.93+0.03" 1.74+0.03" 1.97+0.04
Dsy(um) 3.37+0.04" 4.18+0.04¢ 5.33+0.03* 4.27+0.05¢ 4.48+0.04 4.37+0.03¢ 4.60+0.04" 3.99+0.04¢ 6.39+0.03*
Doo( um) 6.18+0.05* 7.33+0.04¢ 9.43+0.03 7.58+0.04¢ 8.09+0.06" 7.89+0.03° 8.67+0.04" 7.26+0.02 14.17+0.04*
B 1.39+0.02 1.28+0.03" 1.31+0.02" 1.32+0.03" 1.36+0.04* 1.35+0.04¢ 1.46+0.03" 1.38+0.04° 1.91+0.03*

HEREF (mYg)  0.75:0.03*  0.58:0.04"  0.46+0.03° 0.58+0.04" 0.56+0.02" 0.57+0.02" 0.56+0.02" 0.63+0.03 0.50+0.03¢

WERER (%) 98.2+0.2° 98.6+0.3" 96.3+0.3° 97.3+0.2" 98.2+0.3" 97.520.1" 97.10.3" 98.2+0.3" 96.6+0.3¢

E B E=(Dy=Dy)/Dyy, Al — 7R E N B FHE R 7 HERFMHZ 7 (P<0.05),

SG101.DJ101.WL103.WH101.DJ103.DH101.CD101.DJ102, 05
VB WL119 f £1F2 B £ K ,SG101.DJ101 X Z ,DJ102
YL b i DI102 .DHI01 (4GRS BV #0F R T 1
B MeRE 2 7R (6 PEBR 32 JURH S RS I A1 R | os |
TSI T A AR HA A B, B A, WL119.,
SG101.DJ101 SERH AR (5 i BTG T O
2,12 WERER 2 AT HPRAR | b A S RE R AR

Do Dso Doy 73 5N A RLAR /N TR —fH e R
N 10% .50% 90% , FeH Dy, kit (1 i, PR i 42 0
SOV BRI AR . o B AR b 45 SR an gk
2 R B ATEL O TR K Dy KKK cp101> B 1 RRFRRREFORERZRTHRER LS

Fig.1 Comparison of loose density of broken Ganoderma

FE (g/mL)
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DJ103>WL119>SG101>WL103>DH101>DJ102>WH101 > . . .. .
lucidum spore powder from different origin raw materials
DII0L B REFIFHRAL ORI TR B, ) | gy

RLEE S AT, B3R 2 ATLAE Y, CD101 Byt A 4y 0 -
B, DI102 B8 FEfe /N By A A e 5] . DI101 LA AR ol
FOR WHI01 IRZ, DI103 Fe/lh e WEREARIYAE 959% L) |, s 4 1
DJ101.DJ102.SG101 . WH101 Al RERCRAL S o - i
213 M el | I | |
BN B RS et = |
IR BGLR A TER S, AR EHA FF £
BB TR P 1 AR R 1 AN ] 7 SO A 7 A 1 2T
BE R E AT B VRRA B RE R XT LL , ply PR AT BA I fh R WL -
/MK A DI101.CD101.WL103.SG101,.WL119.WH101, R R B ey it

DJ101 DI102 DIJ103 DHI101 SG101 WL103 WL119 WHI101 CD101

DJ102.DJ103 .DH101 . H:H DJ101.CD101 FA%EFE 45 5 ,
A A AR R R A i B SRR, DH 101 FE3E AL

Rz Iucidum spore powder from different origin raw materials

2 AEFHRBE R E R Z TR R EX L

Fig.2 Comparison of bulk density of broken Ganoderma



g

KU, R R R e R R

2305 Hr 5o LB AT 11

AR R0 T 7 Y WIFST A B HE AR B
A I e R R, i T 2 W MERRE R/ IMIRTCh
CD101>DJ101>WL103>WL119>WH101>DJ102>8G101 >
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2.2 AEIFEHIERIAE =R R Z R FHE ISR
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WAy (g/100g)
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B3 AEFHMHERERBEFRRERZR RIS
Fig.3 Comparison of ash content of broken Ganoderma
lucidum spore powder from different origin raw materials

IR SEAR /AR E il P OCHL B i — T AR, 2

B BRSO R bR, hI& 3 AT,
JK 4 K /MK IR 5 DH101 >WL103 >WL119 >WH101 >
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Fig.4 Comparison of Crude polysaccharide content

of broken Ganoderma lucidum spore powder

from different origin raw materials

R 2RI RE R 20T W fe F LIS o 2
— FA RN B e iy 55 2 R R fd ) senn, &1
4 TR AN i JFURL AR 77 IR R RE SR 2 0 MR 2 B
XL, B RTAE, 2R R/ MR DI103>
SG101>DH101>DJ102>WL103>CD101>WH101>DJ101>>
WL119. HH D103 M2 W& iR, 4 1.38 ¢/100 g,
SG101 IZ, WL119 & &AL, N 0.79 ¢/100 g-
223 JEWiEE
5 -
M i

25 |

PR AE (%)

DJ101 DJ102 DJ103 DHI101 SG101 WL103 WL119 WHI101 CD101

B 5 ARFMHEREFRHERZRFMIERSEX T
Fig.5 Comparison of Fat content of broken Ganoderma

lucidum spore powder from different origin raw materials

REZFTH NI =R . w25
BLGr, JRRRE R A R T I S M
Z— FAGUE S R, [’ s AR EAR
7 JEURE A 7 (R A RE R 2 TR RLAR D & X LG, H R
AL, R AR DT & iR KB MK IR B SG101.DJ103 .
DH101.DJ102 .WH101.DJ101.CD101 . WL103 .\WL119.
Horb SG101 HLAR WG & &4, 4 32.67%,DJ103 IR,
WL119 & &AL, 4 27.33%.

23 WERZETFHIMENEEILR
2.3.1 DPPH H HLIERRR

K 6(WLR 50) 2N 9 Mgl iE 5 2 561 5 % DPPH H H
FEIEBREE ST L, FR AT, DPPH [ R 2R BRAE 14 EL
i K #] /MK R A DJ102.SG101.CD101.WL103 . DH101 .
DJ101.DJ103.WL119 . DH101 .WH101, ' DJ102 £/
X DPPH H IV BRAE J) 5o L T BRHI5 72.55%,SG101
WZ,WHI01 I FRAE 1 555 B FR N 57.89%
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Fig.6 Comparison of DPPH free radical scavenging rate

of broken Ganoderma lucidum spore powder

from different origin raw materials
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Fig.7 Comparison of —OH free radical scavenging rate
of broken Ganoderma lucidum spore powder

from different origin raw materials
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Fig.8 Comparison of reducing ability of broken Ganoderma

Iucidum spore powder from different origin raw materials
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Study on the Production Technology of with Carrot Powder
Nutritional Steamed Bread

YU Hui, ZHAO Min, YANG Xin, CHEN Jia-sheng, JIANG Lu-xin, XING Lin-lin,
BI Yan—xiang, WANG Xiang—yuan, HAN Yu-qing, YUE Feng-1li*
(Shandong Agriculture and Engineering University, Jinan 250100, China)

Abstract: In this study, we mixed carrot powder and wheat flour in different proportions, and then used suitable
processing technology and conditions to make nutritious steamed bread with carrot. It enriched steamed bread’s
color appearance and nutrition. In the process of the study, we optimized single factor and response surfacet
test, mathematical model was established with sensory score as evaluation index and height—diameter ratio and
specific volume as auxiliary indexes, determined the best formula and processing technology of the nutritious
steamed bread with carrot powder. The outcome showed that 6% of carrot, 0.9% of yeast powder, 2.0 h of
fermentation time, the steamed bread had higher sensory score, better quality and flavor.

Key words: Carrot powder; nutritional steamed bread; process; quality; yeast powder; fermentation time
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Fig.1 Production technology of nutritional steamed bread

with carrot powder
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Table 1 Steamed bread sensory evaluation criteria
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HAE
2.30 mL/g 4 20 43, 820 0.01 11 0.1 43

(2047)
AMIIEAR FREDEN T B2 11~15 4 RN A W RS0 7-11 45
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Table 2 The silty character of the mixed dough of carrot

and wheat
SN ARENUKE JERETR RREnE Sk
ek i (9% ) (%) (min) (min) IS 3
0.0 64.1 3.22 2.37 133.2 52.3
3.0 64.9 3.36 3.13 136.0 57.2
6.0 66.0 3.53 3.70 137.1 59.0
9.0 67.4 3.50 3.51 140.7 59.4
12.0 68.9 3.29 3.12 163.4 55.8
15.0 69.7 3.08 2.67 198.5 50.1
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Table 3 Effects of carrot powder on sensory quality

of steamed bread
IS MW AR @ 45 stk ORI Rk B4
winE(%) (4) RGH G G Gy Gr) () (4y)

3.0 141 124 9.1 109 139 121 37 762
45 156 132 95 128 163 123 3.1 788
6.0 141 139 93 121 157 126 38 815
75 138 147 89 123 153 125 39 814
9.0 103 89 6 9.8 128 124 3.1 633

1% 3 AT, B8 MBS IN H ) B s, B b
P18 Sk I B PE A e S 0L, S I LR 6.09% I 743 it
15 R 81.5 43, BLE 77 i AN WAL , A IRIR IS b £
WIR AL AT 5], FUERFHCR] o BN h 9.0% 1
7 AN, EAREA S N AR IR AR , (H o e f
BRI PRI, 4 6.0% 83 NS n L >k
BEATTR — 2B ma 1oy TR AL S 5
2.1.2  BEERRUS A0 X 08 Sk it JBT A 52 i)

Y Ry 300 g, FH IS MR INE R 6.0% , K& ¥
IFIE] Ry 2.0 h, AR K 35.0 C, 1] 0.3%.0.6% .
0.9% \1.2% 1.5% F.A> 7K - B T RRA3 135 M10 o A 718 3k 1Y
HilfE, AR 4.

4 BERMEL GRSk R
Table 4 The influence of adding yeast ratio on steamed

bread quality

BeERd: A SMIE @ S BEME ORCE Rk B4
(%) Oy) RGOy Gy Oy Uy (B ()
03 4 85 69 81 99 102 31 507
0.6 108 136 89 123 152 123 33 764
0.9 128 148 92 134 169 128 35 834
12 126 132 91 123 149 123 36 780
L5 115 1.1 86 1LI 143 125 29 720
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Table 5 The influence of fermentation time on steamed

bread quality
b iy 1 I v SO US| A S =2 A 5] S U7 R S S V)
(h) (Gr) ARG Gy Gy Gy Gy (y) (4))

1.0 35 7.6 82 92 9.8 102 3.1 516
1.5 11.1 132 8.6 121 136 126 3.6 748
2.0 126 145 83 136 163 127 37 817
2.5 128 137 85 129 145 121 32 717
3.0 1.2 121 &1 113 132 119 29 707
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ST 22 e 3L TG AR
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et , R 3 IER 3 A3 17 AN i (14 0 L7 18 43
DA DIV e S eI IINE T UV N DI NATIR i
BRI BT M AR WA 7,
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Table 6 Response surface design factor level and coding

FSES LA B/NKT TR
AWIE DRI % 4.5 75
B BELERY B0 HL 6] % 0.6 1.2
C KRG h 1.5 25

R7 WEESITRIEETRER
Table 7 Experimental design and response surface

analysis results

Prife iR - : - JEE TR
. o AW M BEEREENR  C kM U
mesi(e)  mesl(%) B
3 1 6.0 0.9 2.0 86.90
9 2 45 0.6 2.0 84.59
12 3 6.0 0.9 2.0 87.67
1 4 6.0 0.9 2.0 91.08
15 5 45 12 2.0 72.49
4 6 6.0 0.9 2.0 88.88
5 7 6.0 12 15 74.80
7 8 75 0.9 25 71.77
6 9 45 0.9 15 73.37
17 10 75 12 2.0 71.72
11 11 6.0 0.9 2.0 89.43
8 12 75 0.6 2.0 81.95
16 13 45 0.9 25 79.97
14 14 6.0 12 25 79.20
13 15 6.0 0.6 25 84.26
10 16 75 0.9 15 72.49
2 17 6.0 0.6 15 82.06

P P A BRI S, 5T Design—Expert 8.0.6 3K
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Table 8 Sensory evaluation of the response surface analysis of variance results

75 5 A5 P F AR ey FiE PfH BEM
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AB 0.87 1.00 0.87 0.23 0.6456 NTE S
AC 0.44 1.00 0.44 0.12 0.7445 NTES
BC 1.21 1.00 1.21 0.32 0.5896 NTES
A 24591 1.00 245.91 64.93 <0.0001 ATES
B? 50.47 1.00 50.47 13.33 0.0082 B
c 116.04 1.00 116.04 30.64 0.0009 B
B 26.51 7.00 3.79 — — —
AU 16.02 3.00 5.34 2.04 0.2513 xS
AR 10.49 4.00 2.62 — — —
SRS 681.80 16.00 CV=2.40% R=0.9611 R,=09111 —
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Fig.2 Response surface plot and contour plot of the Fig.3 Response surface plot and contour plot of the
interaction between carrot powder content interaction between carrot powder content and

and yeast powder content fermentation time
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Fig.4 Response surface plot and contour plot of the

interaction between yeast content and fermentation time
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Effect of Different Drying Methods on the Quality
of Ginkgo biloba Powder
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Abstract: For studying the high value processing technology of ginkgo nut and improve the quality and
performance of Ginkgo biloba industry, this paper prepared Ginkgo biloba powder by four drying methods,
including hot air drying, spray drying, freeze drying and microwave-hot air combined drying after removing
toxic ingredients. The quality of the powder obtained by different drying methods was analyzed. The results
showed that the drying method had great influence on the color, powder properties, nutrient composition and
energy consumption in the production process of the powder. Ginkgo biloba powder prepared by freeze dryer
has the best color retention. Ginkgo biloba powder processed by spray drying has the smallest average particle
size, the most uniform particle size distribution, the largest surface area and the largest solubility index. Ginkgo

biloba powder processed by hot air drying has the highest density, the smallest angle of repose, the best fluidity
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and the shortest dissolution time.

Key words: Ginkgo biloba; drying method; color; size instant solubility distribution
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K2R E ARy A R A R 1 5
(2) KopEi
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R FE D 3 R, BOFI{EM,
(5) PR1EA

Rk AR SRk 14 1977
(6) Vs st [ FR A v FE £ (WST)

VA ST (B 52 < FREL 10 g ARASH L LA 100 mL 7K I
h 25 CRIZEIEAK Bt 10 5 58 VA Al Fr T 2 A s [

VS R PERE B (WS B « #5275 SCHR 15 HhoK g%
FEECA I 2 Ty VA T,
1.4 HIELHESSH

BE A P SR ] SPSS #4775 22 43 AT Fl Duncan 2
R (P<0.05)

2 ERE5SMH
2.1 ARTFEAXXRE B BFRFM
x2 ARFEAXIRENEFM (n=3)
Table 2 Color parameters of Ginkgo biloba powder
prepared by different drying methods(n=3)

AR VEN r a K
SD 92.16+0.02¢ 10.44+0.04" 37.19+0.02°
HAD 88.41+0.04° 12.71£0.01" 40.13£0.02"
MV-HAD 87.42+0.02° 11.13+0.02¢ 39.70+0.01¢
FD 93.35£0.03" 9.03+0.07 36.85+0.06*

EAPRRANEFEAFTEFEE(P<0.05),%3.4F,

ANTR] T O = A B A B B S ok 2 Fi
N RH LACRBIRGEE (R, 2 AR O, b AR
W TR s i T . iR 2 A, DE P
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BT IR RVUR T /N b (YR VR TR /N,
UM 55 1 I — TR MR, MR T il 745
AR ERAT Ry B B A R LA 2 TR, v R TR xR A By (2
PERY RS ROCR B V2 R T R v, i BERAIR , BR
8T B A R AL SO o H LT B B R AV A
@R, SRR S T ferh R T e hiE
22 ARTFEFAX R HHLE 5 A0
*3 ARFHEAXAINREBHZH M
Table 3 Particle sizes of Ginkgo biloba powder dryed
by different methods

Hiz THE

(pum) SD HAD WV-HAD FD
Dy 4.78£0.03 6.21£0.02" 5.89:0.04"  5.210.04'
Ds, 18.30£0.03°  47.24x0.01"  4232:0.02°  20.880.02
Dy 46.310.01°  155.22+0.01"  128.19£0.02  57.42+0.02°

B 2.27£0.02° 3.15+0.02" 2.89+0.05"  2.500.05'

DUFIASTR] ) 8 7 =i A5 A SR A R R A 43 A
% 3 PR Dy R PERIAR  FoRB AR F BIRLEE DU RRAS
() T 2, W55 Tl A g SR A T v Y
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eI o HA =Ry R SRR T1 5 A T T At R
IR 7R X =R A, AR /MRS FD<WV -
HAD<HAD, FoHt, Yok TR AR A by P 250 B iz /N T oA
(5375 T V2= 3 e < A R o] 2 S P e o
AR TR A S m R TS R )25 Ak
7C , ORI LA 57 (8 At/ INTR
23 AETERAXIRABILRER, HREE /K
1E A RYF 0

P AR A BE TR M2 B AR R f P 25 R n g 4
TIOFTR . HRATHL, PURASE 47 =0 TR A
(1) He e T AR/ IMR IR : SDSFD>SMV-HAD>SHAD. X A RE
JEPN WSS I T R h , S0 R J 1) ) st
WEE 1 RS 1 25 Ak R 1) 58 J T 4%, XA i B R i L
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R, V2 VR THRUCZ , FAXT 1 AR — PR T s A2
FERIA K o HER B R/IMIKUCR : HAD>MV-HAD>FD>SD,
IRIEFAFRAMEKUR :SD>FD>SMV-HADSHAD, PUFiR A fk
1EFAIITE 38~43°2 (], T sl 41 GA o dt e W RS RE A A 11
SR BTN, FXCT AN IS AR AR, I s M
®4 ARTHEAXRE MR
Table 4 Effect of drying methods on properties of Ginkgo

biloba powder
THE X
N e
SD HAD MV-HAD FD
HRTR (m%g)  0.30£0.01°  0.18+0.07°  0.19+0.08"  0.28+0.01"
WHRE (gml)  0.59+0.02°  0.90£0.02°  0.88+0.03*  0.71x0.01"
RiEf(e)  43.5020.03* 38.15+0.02°  40.23+0.02"  41.20+0.03"

2.4 AETFHEFITRE S B E A0 AR 220
£S5 ARFHEAXIRE MR MR B F1R R s BT
Table 5 Effects of drying methods on dissolution time and

solubility index of Ginkgo biloba powder

T
Tt i
SD HAD MV-HAD FD
st (s) 130 25 28.67 19.67
TR 5 (%) 4.6 26.4 303 39.7

DU [ 4 T B T AR R 5 A 4 7 g i )
TARPERE RN 5 R N3 5 T LU Y st Tl
T I HE B0 K /NS : SDSFD>MV -HADSHAD, I
55 TRV AR B0 o ARV R TR A 1 BH LA
2 KRG AR X 5B IR R KK R
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A X K M ar A, AN TR HR T O A By
M€ . RLEE S A AR S M SF A RS o Y VR T4
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BOR, A& RN 5
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Mk, MAHEBRKRESREALATFZAMAE, RAKEFEHETRT BB T SRR LRI GHT
Ro BREN, FEEANEFTHPHAKRZTE U R LA, BT 5L ARSI Fo 125 R B KT H 5 A 71.9.58.1.
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Study on the Correlation between Water Consumption and

Environmental Factors in Strawberry Elevated Cultivation

YUE Huan—fang, MENG Fan—yu’, WANG Jun-ying, HU Xiao—yi, AN Shun—wei,
XU Hou—cheng, WANG Zhi—ping
(Beijing Agriculture Technology Extension Station, Beijing 100029, China)

Abstract: Elevated strawberry cultivation was promoted for its advantages of reducing labor intensity and
increasing fruit quality. In order to study the water consumption law of strawberry in solar greenhouse and to
clarify the correlation between water consumption of strawberry and environmental meteorological factors, this
paper studied the law of water consumption by water balance method. The results showed that the water
consumption of strawberry during the whole growth period showed a U-shaped variation, and the average daily
water consumption of strawberry was 71.9 mL/(plant-day), 58.1 mL/(plant*day), and 74.8 mL/(plant-day) during
flower bud differentiation, overwintering period and flowering and fruiting period, respectively. The multivariate

linear model was obtained between the daily water consumption and the accumulated light radiation energy of

Y HHA.2018-11-19

EETE . LR &/EY ™ AH I L (BAIC09-2018)

VEERBIA  FEWT(1991—) , Lo ARV, FE T KBS 5 TAE
CBEMEE . G E(1985—) B mAUR 2N, FEEEFATKIFSE I T AR
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strawberry, the average daily temperature and the average daily relative air humidity: ET=0.288X+0.333Y-

0.096Z, which laid a theoretical foundation for the automation and intelligent management of irrigation.

Key words: Elevated cultivation; strawberry; water evaporation; environmental factor
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Fig.2 Dynamic variation of daily water consumption
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Fig.3 The change of meteorological factors in the whole

growing period of elevated strawberry cultivation

2.3 EEFKEMSKEFHMEXERER
*1 EEHAMEKESKKEFZENHEXE
Table 1 Correlation between daily average water

consumption and meteorological factors of strawberry

A Rk BBUREHRE HEEE  HERE
FEK i 1.000 0.684" 0.509" -0.519"
ZROLIRGEE  0.6847 1.000 0.389” -0.698"
H ¥k 0.509" 0.389" 1.000 -0.667"
H e -0.519" -0.698" -0.667" 1.000
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Z I EARSEM (R AR AR K E AR AR, AR
BINFAER A2 &, ] SPSS HEA TRk [ 19 437 , 75 %1
T 2ot R, W(2),

ET=0.288 X+0.333 Y-0.096Z; R>= 0.559 (2)
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W 64.6 mL/(Fk-d), BMETFEKRS UBEf, X
HEEFIREER 3 AN AR A F I
G HEF AT TR, A AR XA
TR AR (A T 25, s R A P A R R 5
XPFEAR ARG N T A b, 15 10 B BU BRI
REFIVEYIFE K ARG e, SR A eI i
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(R BTl B, Wi 442 312000)

H E.HRT ENE-BUV-B)NEBR L ENT AR BriesR, RMBRIEA 0.25.0.5.0.75 W/m? 85 UV-B 3%
EEFRA 2.3.4 h/d, AR REH 0.1.2d, 8% 5 dME—RFEEF LALLM K5 bk T KERS GBI
Jart BB IR 164, R A A 25 do EREAW,FRE 0.5 Wim2 BH 3 h/d, BRI 1 d BT & bk G
T R EREFLBREENGOGEARREE, WHERARAR,

KR, FE-BEE RREL S

HPE S %S S608 XHERFRERD: A X EHS:1008-1038(2019)03-0028-05

DOI: 10.19590/j.cnki.1008-1038.2019.03.006

Study on the Effect of Ultraviolet Technology on Strawberry Disease
and Insect Pests

ZHANG Xin-yan, LIN Qi-lin, ZHU Li—xia, CHEN Yi, WANG Ying, WANG Guo—fu"
(Yuanpei College, Shaoxing University, Shaoxing 312000, China)

Abstract: In order to study the effect of ultraviolet-B(UV-B) on strawberry pests and diseases, this study used the
irradiance of 0.25, 0.5, 0.75 W/m?, irradiation for 2, 3, 4 h/d with intervals of 0, 1, 2 d. The number of aphids and
red spiders, leaf rate and disease index of gray mould and powdery mildew in different treatments of "Zhangji"
strawberry were determined every 5 days. The test period was 25 days. The results showed that the treatment of
0.5 W/m?, irradiation, 3 h/d irradiation and 1 day interval had the most significant effect on the integrated control
of strawberry diseases and insect pests, such as aphids, red spiders, powdery mildew and gray mildew and so on.

Key words: Ultraviolet—B; strawberry; control of disease and insect pest
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Table 1 Three—factor horizontal gradient setting table

BhEE RS (W) BRG] (h/d) IR IR (d)
1 025 2 0
2 0.50 3 I
3 0.75 4 2
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Table 2 Test table of three factors and three levels

WE FRE (WMD) SR () IR )

T1 0.25 2 0

T2 0.25 3 1

T3 0.25 4 2

T4 0.5 2 0

T5 0.5 3 1

T6 0.5 4 2

T7 0.75 2 0

T8 0.75 3 1

T9 0.75 4 2
(2) iR
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SLEUME il e
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Table 3 The analysis table of pest data
hE CK T1 T2 T3 T5 T6 T7 T8 T9
BER(R)  36.82+0.93* 35.612+0.92* 34.91:0.96" 33.93:0.93" 30.62:0.78  22.80+0.54° 31.01x0.40" 32.42+029% 28.462045" 21.4620.53
ZIER () 9.80£0.37°  8.21+0.58"  7.22+40.58"  5.80+0.37'  4.41.+0.68'  2.39+0.24°  2.02+0.71°  4.42+0.40'  5.29+0.37"  7.38+0.51"
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Table 4 Effect of different treatments on grey mould of strawberry

Jib 7 CK T1 T2 T3 5 T6 T7 T8 T9
FRT (%) 11.3820.09%  11.30£0.14%  11.62£0.09' 11.1120.18°  12.29+0.13°  10.290.05" 10.2620.04' 14.62+0.19" 1531£020* 11.07£0.16°
ETREL 6.90£031°  7.08+024  7.86x0.09°  7.22:028'  5.64x0.13  4.57:0.09°  5.09:0.26%  9.59+0.06°  8.89+0.01"  6.730.08"

®5 [AEMNEFOHRHOFMEER
Table 5 Effect of different treatments on powdery mildew of strawberry

PLpLH CK T1 T2 T3 T5 T6 T7 T8 T9
(%) 16500410 14.38:0.25"  13.2420.14° 12.04026" 12.070.16° 9.37+0.58° 12.69+0.27% 12.30£0.25' 12.02+0.16" 15.24+0.20"
JRTETREL  17.99:0.17°  9.25:0.12°  8.82+0.26° 7.03x0.12°  6.83+0.02° 4.9320.10" 7.33x0.25% 7.63+0.15' 7.11+0.35" 10.27+0.14"
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Effect of Straw Bioreactor Technology on Quality of Flame Seedless
Grape in Facility

Kenjiguli*Sulidan, WANG Zhi—wei, Nuliya* Aihemaiti, Gulijiahan*Keranmu
(Research Institute of Grape, Melon and Fruit in Xinjiang Uygur Autonomous Region, Uygur 838200, China)

Abstract: The effect of straw bioreactor technology on the quality and yield of seedless grape in facility flame
was studied. The bioreactor was made of straw, wheat straw, wheat straw+sheep dung, straw+sheep dung and
sheep dung. The application rules that can meet the technical requirements of grape straw bioreactor in
greenhouse were designed, so that grapes could be listed in advance, and the yield and quality of grapes could
be improved. The results showed that compared with conventional planting, the quality of seedless grape planted
by straw bioreactor was better; wheat strawf sheep dung bioreactor promoted plant germination and fruit; straw + sheep
dung bioreactor could promote the increase of grape ears and grains and make the fruit fuller; for the intrinsic quality
of seedless grape, wheat straw + sheep dung group performed the best, and could make the grape taste better.

Key words: Bioreactor technology; flame seedless grape; quality
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Table 1 Effect of straw bioreactor technology

on germination number of grape

fbR UNIIEA¢ KA T %
FhfF 6 968 161.33 12.365
HH 6 963 160.50 12.326
P 6 1075 179.17 16.541
FifF+fde 6 1113 185.50 18.632
A 6 1105 184.17 13.251
PO 6 900 150.00 10.325

R2 FEHEYRMERARNEE SR
Table 2 Effect of straw bioreactor technology on number

of fruits of grape

/N BURIEA KA T F%E

(LN 6 354 70.67 14215

K 6 354 65.67 16.325

P e 6 429 79.50 10.212

FEFT+F38 6 409 77.00 18.541

B S 6 384 73.50 16.521

X IR 6 237 39.50 13.251
MBI ZFBORTE , FEAT +F 220 028 2R 80 s .
185.50 4~ 2 Fe 4 Hk , N 184.17 A5 Xt HRAL A B fIk,
150.00 4~ MEEREORT , 22 5+ 32 - 25 R B0
11,0 79.50 A AR AT+ EFE IR, Sy 77.00 A 5 % BRZH B

%, 9 39.50 Ao 22 H+ T FELLAE W 2O 25 R R R B
B, m] DL, 3 AR PHAT R AR IR Y B 2RO S SR R 1
Mo IR T 22 A TR, A R R 2 TR SR TR
RS RARSE RO W, Jr 22BN, SR 1 2
N RRETESR o ZRRORTR , 2 W+ HEAL PR O o
RE S KON O A% i 4 O 2 s
22 MHEFRIZERKHZIE

A B MR SRAC O ORI E ORI
o, BHOPE S DT T AV HER AT KOG TR
WER SR RSN AR IR 3.

®3 BHEYRMERARNEEHR LKA

Table 3 Effect of straw bioreactor technology on fruit

growth of grape

. s RERKE BeE R Hax
IR y

(g) (em) (g) 12 (em) (%)
FEFT 37419 179x1237 3571 198x 183  97.30
HH 408.17 189x135 4059  206x186  95.00
ERESE 54660 19.8x144 4138 199x187 9372
FEFF+3F28 56672 20.4x19.1 4431 205%19.2  93.28
i 48238 182x139 4185  198x172 9633
Xif i 48596 185x142 3506  182x172  96.28

MIRLEANERKIGIRE IR T & G R+
FE RIABSEIAR , RFETE Ny 566.72 ¢, TR T A 20.4
emx19.1 em, FRi T K 797.58 o, FR LN 20.5 emx
19.2 em; FEFFLL G HRAL & A K AR B 22 (RS FT +°F
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Fig.1 Fruits with poor color in straw + sheep manure group
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Table 6 Effect of straw bioreactor technology on soluble

solids of grape

/N BUNITE e SR F35(%) =
FhiFF 18 374.40 20.80 10.234
Ea 18 356.58 19.81 12.165
FR S 18 370.98 20.61 14.644
FhiFr+ofd8 18 361.08 20.06 14.984
A 18 349.38 19.41 16.632
Xt i 18 362.52 20.14 16.398

TERT S P BTE e R i 5 v, REFF AL R, b
20.80%; 7% B+ LI Z iR F] 20.61%, FREA T, N
19.41% ., X FEREETRFR , 5T R4 B, 7 0.931 o/L; B AT+
HEHWZ TRIE ] 0.868 o/L; FifT A2 B W1 LR

JERAR, A ZEA K
R7T R EY R BRI EE R E R0

Table 7 Effect of straw bioreactor technology on acidity

of grape

I BURIIE SR T (L) F%

AT 18 13.75 0.764 10.234

EaL 18 13.75 0.764 12.165
Pl 18 13.86 0.770 14.644
FhFF+f2 18 15.624 0.868 14.984

FH 18 15.372 0.854 16.632

payii 18 16.758 0.931 16.398
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i E.BARERAAHIETAET S TZAEL, B RA B A LG KR T G, 2015~2017 SFE#F &
HFTHLENHEARKOBRHEE A BERAR, EREF, EARANABEIRIZILERIE, Brr MR T
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DOI:10.19590/j.cnki.1008-1038.2019.03.008

Experiment on the Rain Shelter Cultivation of ''Meirenzhi' Grape

WANG Xin, TAN Hong—cai
(Jinan Technology Popularization Station of Economic Fruit, Jinan 250099, China)

Abstract: Rain shelter cultivation technology is very important for production, and has gradually become a
development direction and trend of grape planting industry. In order to improve the quality of fresh grape, we
take experiment on the introduction and cultivation of fresh grape varieties in Jinan area in 2015-2017,
specially take experiment on the rain shelter cultivation of "Meirenzhi" grape. The test results shows that,
compared with open—air cultivation, rain shelter cultivation makes defoliation delay about 15 d, the number of
fertile branches quadruple, the number of fruit hanging days double, the disease resistance increased
significantly, the fruit quality greatly improved, and the economic results increases, annual income increases
8352 yuan/667 m> Therefore, we conclude that "Meirenzhi" grape are more suitable for rainshelter cultivation
and can be further promoted in Jinan area.

Key words: "Meirenzhi" grape; Jinan area; rain shelter cultivation; fruit quality
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Table 2 Contrast on growth traits of rain shelter cultivation and open-air cultivation

s FETH(em) FEH (cm) FEHA) BFRE) ZRE)
R 2.1 0.7 6 6 2
HEFH 32 12 6 6 8
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Table 3 Contrast on fruit quality of rain shelter cultivation and open-air cultivation
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Table 4 Contrast on disease resistance of rain shelter cultivation and open—air cultivation
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Study on Content and Antioxidant Activity in Vitro of Polyphenols
Extracted from Grape Prethins

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

Abstract: Grape contains a series of components which are beneficial to human health. Portuguese polyphenol
is one of the most important active components. In view of the development and utilization of natural active
ingredients in fruit thinning, the reuse of waste, in this paper, we measured the content and difference of
polyphenol and flavone from 13 kinds of grape prethins. The DPPH radical scavenging ability, hydroxyl radical
scavenging ability and reducing power were measured to evaluate its functional activity, and the correlation
between the functional components and activity was established. The results showed that the content of
polyphenols and flavonoids of "Moldova", "A17" and "Gold finger" were significantly higher than that of
other varieties, and the antioxidant activity was also better than those of other varieties.

Key words: Grape prethins; polyphenol; flavone; antioxidant activity
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Study on Fertilizer Efficiency of Microbial Agent on Tomato

ZHANG Ai-hong
(Agricultural and Rural Bureau of Yutai County, Yutai 272300, China)

Abstract: After tomato was planted repeatedly for many years, soil-borne diseases were easy to occur and the
soil fertility level was reduced, which directly affected the normal growth of tomatoes and reduced the yield and
quality of tomatoes. The use of microbial agents can reduce soil —-borne diseases, improve soil, increase the
diversity of beneficial microorganisms in soil, and improve tomato yield and quality. The results of this
experiment were compared with those of inactivated microbial agents, conventional fertilization and blank
control. The results showed that microbial agents significantly improved the biological characteristics of
tomatoes, increased the fruit diameter and weight, enhanced the resistance to Fusarium wilt and bacterial wilt,
increased the yield and economic benefits of tomatoes by 6.45% compared with conventional fertilization, and
increased the yield of tomatoes by 44.67% compared with blank control.

Key words: Microbial agent; tomato; disease resistance; yield increase effect; economic benefit
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A%, 25550 5 | R R AR TA T 12 e WY LA B
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AW X ZR W R A 2 B W AR A IO, R )
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AACHE R AR AS o R L ORI AR AR IREE S 5
FHAFIOLLF Al 56 2 Ry abE , WIS T 1 AR A T R X
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10187 O /i O T i = s s 0 X IR | R s
Jito FMEAE IS TR A A WS T 4 R AR T R
XHEVEFR AR 7 ORI R . 252K
PR PR REAS 25 (2 R TR o (A3 I MR 3
RL, 25 B SRR/ D™ i, AR L VO &R AT
VR VEIEIE Yt ATV TR S IR EL XA

AT A R R AR L R R, S K
TR YRR R U AL |25 P08 IR B 2 R AT U, 4R
R—PIRERS U R e, PR A5 35 A R A LR 3 3
i B4 B A S — T 7

1 #MREAE
1.1 K6 i 3

2018 4 3 71 ~7 J, iIRAEILARAS i &5 B K
BRI T, 100 FH I 0.15 hm?, 4L 5 AERIMEZR
1.2 e

TR AEPEA (b )4 BRI A ™ (1 5 P a5
CByF)) A ROE = 5.0 12 Ig(R B2 HIFF )

Fhli PRy 802, KX TR, #RFH 0.35 m,
1785 0.65 m,
1.3 it

I b 1) 3R KAE BRSO 4 HEE

SIS A G A AR R BN 1 R
*1 TERHSRAER

Table 1 The nutrient status of soil

AL TR Ak g "
(g/kg) (mg/kg) (mg/kg) (mg/kg) b
11.5 82 312 200 72

1.4 KWHE

R 4 b, BAMEHEER R 3K, /NXBEYLHE
G /NXTHIFR 6 mx 10 m=60 m?,

SEFR L H R+ Bt P 7] 40 ke/667 m?,

Ab R 2 RNt S 4+ 5t P g e e T i 1 )
40 kg/667 m,

AR 3 - H A IE

Qb3 4(CK) 25 FIXN R
1.5 FEREFE

WL L . Bk AT B 667 m? BTt 45% 2 1R B
(15-15-15)75 kgo JEAEHAZE A Ba K vhits— W 52 4 N0 )
(15-5-20)7.5 kg/667 m?, VUG BERAR— IR &5 A /K wit
— KA NERH15-5-20)7.5 kg/667 m?, 2t 5 vk, Akt
AR5 B — Bt FH
1.6 MEEHRSHZE

TEF RGN , BEA/NX S AT HURE B 5 AR,
MR 25 AR R AR~ ROE iR itena,

SR FH AT e B AR

JEA/INX B BT AR, 0 SRR N A
RARIREL, TR 2R,

R/INRERPRISCAR 117

2 BREHH
2.1 REMEFIXEREYFERIGURIER R0
2 R TR R RN A YA R BT

®2 MEVMEFNENREDFERERER R
Table 2 Effects of microbial agents on biological characters and disease resistance of tomato

o Wiz B K i K HORE B E K ILEST] K R B E K
(em) 5% 1% (em) 5% 1% (g) 5% 1% (%) 5% 1% (%) 5% 1%

1 6.4 a A 7.5 a A 138.2 a A 1.2 b B 2.4 ¢ B

2 6.2 a A 6.8 ab AB 132.4 b B 49 a A 79 a A

3 6.1 a A 7.0 b AB 1323 b B 4.8 a A 79 a A
4(CK) 54 b B 6.5 b B 110.7 ¢ C 45 a A 73 b A
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SN . Fh AT, AR BE 1 FARBE 2 AR T 0.2 em
BEARIEIN T 0.7 em FAIRFEIE NN T 5.8 g AHZHGFEALT
3.7% FERIRFEAR T 5.5%; HLARER 3 YARKEIN T 0.3 em,
ARSI T 0.5 cm BAIRFIEIN T 5.7 o A ZRIEML T
3.6% ERIRIEALT 5.5%; ELARER 4(CKOPER T 1.0
em FEARIEIN T 1.0 em RN T 27.5 ¢ M ZE PR

KT 3.3% MR T 4.9%, 430 2 AbFE 3 TR i 2%
S HRSY A BRI E Y AR PR 4(CK) N .
DR, JE it (A P A R A A B 1 B R R B i Rk
VRS, I e 2 RELAR MR S BEAE 22, R SRR | JAE SRR 57,
SRR K, MR g . SRAE R, R/ h—3, 1
SRR, T VAT DO SR, 5 il A BIFFE s SR — S0,

x3 WMEYEFNER 2NN

Table 3 Effects of microbial agents on tomato yield

HH (kg) P H CK 3™ He CK 1
JbH
I il Il Sy (kg/667 m*) (kg/667 m?) 7oH(%)
1 403.8 403.9 404.9 404.2 4491.1 1386.7 4.7
2 376.8 388.4 3772 380.8 4231.1 1126.7 36.3
3 382.9 375.6 380.6 379.7 42189 11145 359
4(CK) 301.3 254.1 282.8 279.4 3104.4 — —
F4 FEHW
Table 4 Variance analysis
75 S R 5 F V5 A ey F{E Foos Foo
Jib ] 3 27796.99 9265.66 67.9 4.8 9.8
HHA 2 317.17 158.59 1.2 5.1 10.9
B 6 818.43 136.40 — —
MR 11 28932.59 - - - -
& F<Fops R T RET, Fopo<F<l K TA LF E5,F>F0 R FAREF 27,
x5 ZEHEILER
Table 5 Multiple comparisons
BEKFE [zl
Jb FHE 5% 1%
5% 1%
SR SR SR SR
1 404.2 a A 3.46 2333 5.24 3533
2 380.8 b A 3.58 24.14 5.51 37.15
3 379.7 b A 3.64 24.54 5.65 38.10
4(CK) 279.4 c B — — — —

E A EFREE(LSR-SSR), R Z A HEHN 6, YHAEREEH 3, ¥ HAREREA 6.743,

22

MBI F A=

=
==}

gEAl

3 R TR H A B i o H AT AR B 1

(147 4 o e

FLAR I 2 147 260.0 ke/667 m?, 7= Ky

6.1%; FLAL B 3 B9 77 272.2 ke/667 m?, H 7= KKy 6.4%; [t
LEBR 4(CK)BE 77 1386.7 kg/667 m?, 1 7= 5y 44.7% , Ab B

2 HAR IR 4(CK)HE ™ 1126.7 ke/667 m?, 3 77 %K 36.3% .
AbFR 3 L AL BE 4(CK)BE ™ 1114.5 kg/667 m?, 3 77 5 hy
35.9%.

HH 2% 4 M7 2250 A B . Ab P IA) Gk BI04 b 25 22 =
(F=679<Fy,=109), R[] 225 A i (F=1.2<F=4.8) H
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LSO IO ZE AT A 403 1 5403 2 4h3 3
K F) 25 B E K, ST 4(CK) Ik 3] 22 3% 2 & K
L AbEE 2 AbEE 3 5 ARER 4(CK )ik B 25 S K,
LB 2 BjAREE 3 o EEF
23 REYEFIXEMEFT AR

Tk LA 2.5 06 kg 1, U W0 R RS
2000 JC /t, I B BT A% 1500 JC /,45% KR IE
(15-15-15) #r # 2300 JC /i, B 4 BB R (15-5-20) 4%
2500 JG /t i, &R s e R AR 6 R

R6 ZFUEED(IT/667 m?)
Table 6 Economic benefit analysis (yuan/667 m>

b A JA W ds It CK M0
1 11227.75 406.3 10821.5 3060.5
2 10577.75 386.3 101915 2430.5
3 10547.25 306.3 10241.0 2479.9
4 7761.00 0 7761.0 —

R 6 FTLAE A3 1 Ab3E 2 L AbEE 4(CK)¥E N
AT 60 JT /667 m?, Kb P 3 FLARH 4(CK)HE AT, 40 T
/667 m*, 5 AL 4(CK) buA, Ab B 1 38 find A 406.3 JG
1667 m?, ZbFH 2 HEANFE A 386.3 JC /667 m?, &b T 3 B fmAK%
A 306.3 JC /667 m* RbF 1 AR EE 2 IR A 630.0 JT
1667 m2 P A7 HH N 1:31.5, F AR T 3 B4 A 580.5
I 1667 m> FE AT H S 1:5.8, HLALBE 4(CK)# gl A
3060.5 JC /667 m* A& A H A 1:7.5; 403 2 AR B 4
(CK)FHI A 2430.5 JC 1667 m2 X AT H R 1:6.3; 4k
B3 HEARFE 4(CK)E LA 2479.9 JC /667 m> $ A7~ H
FtoM1:9.6,

3 &g

e it S it P )5 o B A v P R K Rt
AL R 260.0 kg/667 m?, B 773K 6.1% , HrG i A
630.0 JG /667 m?, & A= H A 1:31.5, oo BLitE AR 34 7
272.2 kg/667 m?, 1477 Ky 6.4% , A 580.5 G /667
m?, AT A 1:5.8, e as FUG BRI ™ 1114.5 ke/667
m?, 3477 2N 35.9% , G ICA 3060.5 JC /667 m?, A"
W 17,50 BRI TS AR B R+ R RES B 2 1 X B
77 1126.7 ke/667 m?, 387734 36.3% , HGILA 2430.5
JC 1667 m2, FEA T 1:6.3, H UAGHE He 23 1 % e 8
77 1114.5 kg/667 m?, 34772k 35.9%, HHILA 2479.9

JG 1667 m?, BEA T R 1:9.6 AT UL, 2 it Skt 1 1A 771
Ja S A IR 2 10, HUR RE I M5, X L AL R
LA B A 17288, Tkt i A4 s 790 DU DS 28R
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Current Development Situation and Suggestion of Sweet Cherry

in Yunnan Province

YANG Yue—xian', TANG Zong-yong®, HEI Hua-liang’, LIU Yong*, ZHANG Lan-xian',
DONG Li', SUN Yong-yu®’, ZHONG Biao®
(1. Chuxiong Technician College, Chuxiong 675000, China; 2. Chuxiong Forestry Bureau, Chuxiong 675000,
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Ltd, Muding 675500, China; 5. Institute of Resources and Insects, Chinese Academy of Forestry Sciences,
Kunming 650224, China; 6. Muding County Agricultural Bureau, Muding 675500, China)

Abstract: In recent years, sweet cherry industry in Yunnan province has developed rapidly and begun to take
shape. In order to guide sweet cherry industry to develop healthy and sustainable, the paper based on the
investigation of planting bases and the current situation of production, gaved analysis of the problems in the
development. By investigating the planting, the market, the literature, and combining with the ecological
conditions needed for cultivation, the countermeasures and suggestions were put forward for the problems
existing in the development of sweet cherry industry in Yunnan province.

Key words: Sweet cherry; Yunnan province; industry status; development suggestions

s HE7.2018-12-19
HEEWB . P ES U IRE(2017YFC0505102)
TEE BN AHERANN(1974—) , Lo, I, E2NF R 22 Mol s ARZE: BHIF HET RFEBIE TAE



50 RERZE

Flk e

FHAEBE ( Prunus avium) & T35 00045 8 P2 J& 7 K
FERM, AR G R E TR EFN 2 PN (0, FHERE SRR
DR AR PO A, DRI A SRS L v [ D Ak, X
FRAVERE B 24 0 T 6 AR RAREMENC N A
KR TSR AR A AL TR, H TR
B v ARk R B AR = AR, FPER SR
Him GEFREE AT TR R R, B
AR TN

BB I 74 I B BROUH A< 1 338, 19 220K 20 122
WIGIAFEE #,2016 453 LB AAL R R ™ 5 5331
18 5 hm? 170 7 1o 2005 4F 2247 FHPEBE S| A = ma Ak
B, BT = B A SR PRI R A 1300 hm? Z2 47, F24E
HAE 3 B R YT R RUR S, AR
A IREPEBFIAE TG BRI ] |23 8] 43, LSRR RE 32 7
XA TE 5~8 ST, 1117 g 2 SR A8 A1) R0 ) 7 452 o o
BIATE 12 AZRF 2 H, mm I TE 4~6 A,
IEAFR AN T i I EEAR LN A 25 1. 5 B R R B
PR E R BOR , 2 B i SRR, AT
W 1) & FRE T o AR SR A TR 14 S R R 5 43
XF 2 A R ol R R 3 AR AT T AR, 3BT Tl
R TRBUIR ) BT e ST, X4 i 2 B AR P b 1) &
ST AT T R,

1 =Bk BRI REE RS
11 EH#HE,5H5#

FHARE = ML B B 2 ekt T R Tl a8 )
SE— AR o AR e R 5 R 2 T M 2 Y BIK A
L ARG RIS R TR A KR T R AR
P, AR REAR RS FCR G T i TH AR ST B H
B ek pd , § KRR B, R E IR A B
B, T H B A A 0 F AR s SR A1
RV g SR o5 g SR, e B SE 1Rk2s  R
FAFE L A, I TR IR O
1.2 ®EARWIFHREL

FRT, IR B H B A R N4, 800l = pa Ak
ARATHIRAL. = F SR F 2ok A LR, AS =
A A B AR EE AR 2 BEARHBE T,
WA A SRR, A R B AR RSA T AR AL
7R AL R EA—

1.3 ZMFIEHEMEHE

FHPRBE IR B AT SE R, ANy, 18 A 12
JE GEIEYE R pH H 6.5~7.5 ML eybigE LA K. H
ST B e PR, 3 2 SH ARk X 1 R S A A1
AR SR ARAE 2 T, X I S5 A8 22 0 3 AT R TR o
PR, AN A AL s AL, — RAE
1.4%~2% , SRR Y 2B 7 A5 ASF L 83X 2 e 40
XA el + BER O TRA HT R I, = ZEEI A
B R b - 3 L5 05 VR I ARG, Bl A
Z B . R HEAREOCR M HEES , 2
TR LN, S BB AR A KRR & 32 25,
HILE B IRE g Praitk 2 A48 8,

FEA PR R S MR B AR R, B = X T 5
IR R VR B B T 45 A AR ¢ B ) TR it , R T2 B
I Te T S el SRS e A, AR R SRR S I Gt 3
KA, PR T AR R BRSO
L B M R DR BRI REZE R
FE DG HSEARE S PR s A BEHRA XU 7 R AT
TAEA AU R s, S Bt AR 0% =
JEAGASF (R,
14 FHIZBFEFAREMAL

FHPR R A B AR B9 SRR T Rk AE 127
IVE AR A F AL, — R AR 5 SR AR
ZEA8 A, BT Be— A0 2 R EERI R AR P
RN G HAR R B - 200 . E AR 2
FRIE T B R e TR U T
AL B BAEET CH BBk H L, S S Ao
WL FRACTE R e AR AR T R N E , B TR
ROEEAFEE RSN, A58 i /R B
I & IR, TFAE 25 5 22 20 B 2 15 SR B
K RS AE BT s B AR, 200 T RIS il
PR A R T I — A ORRER I 2 BB 2F BI04
AKEANTT W77 W T AEGHR 5 M AR B
RT FREEAR A 25 B I RRE S EEEEk B BY BIAL i
NEAE 20 i i IA) B RS Y, R R TR AETR
SR AL
1.5 SHERAHE,ZUAERETE

FHRRR A 7 o, ol T s AR A A TR R B, ) il
AR, S BEEBA A R AL it Al



Fol kR

My AL, = B A T Ak Z R IR R L 51

RREANR AL T AR 2k
L ITAF A AR E BB )2 AT, AR
XA A 55 T EL3 B 2R 52 SR AR R , i 2
XPPMERE TGS, 5AMTH G 5w i Bl 2 2R I
T8t , = EE SN R ARk B R A g EAR 2
PEE N T IESRE I AR g, 2L TR A G A R AR
TEAERTTT XU o

2 R & BT R R Y
2.1 EFREE RIS A FE

7 P PR A IR LA LU A5 R R R . V3R
1800~3000 m, 4 ZEMR i AR AE -15 CLA b 4E 3 11~
15 °C, 428 0~7 CIARIEALE 500~1100 h, H V350 &
F 10 CHIREL 150~200 do Fih S S e 7ERE R, HEFE
D -3 AN R RIE AU A R R R AT
£ i e 0 e 19 0 ol
2.2 EihiE ST

H A4t A O 8 i FE Rk s A 2000 24, 1A
HT 2R B R FE 600 24>, R DA 2 R R
29150 A~ AHFEA = o Tz B RS S A 30 &
N6, 3T L 2 i b DRI ) b AR X B D SRR AR 2
T HILIE SR SR — SR B I N O 1
i, D g e AR A (0 . & T 52 (BIR9E WY 2
A ) AR TR AE R K E BT, R X 45
Pt 38 Ry 0 FHARR S Pl R R R XU T AR
LRGSR, SRR B SN 1 B i T S 0 AN A
i, P SRR A SE AN KU AT R
(AP RR S s =R T R R O A R X R
KRB TS R DR B R . A IR 9
Fifr, X — Ak RGO, 38 R PR R P G R
Bic o /E R B AR AR L R 5 X, L B
A LB 5:3:2 SRE . T8I %2 i A ARk A 7 S R
WA TSk R B, HANE E = e L R0 R
R £rdT SRR B2 B AR T R 95
A ol BRI SRR P R R TR R
A B AN e HE PR AR .
2.3 EEISREAN,BIBABEEM

FHOCBHIFBE I K & B A Al Z (MR E E Ah, &
VER RO AR S H SRR . S gk AR g%
FoHh, B o m AR AR A R, i B

BT AEEAISR R, B B B R R 35 A%, ARG
I, HIR YR
24 EEBRCREFEFHOREEES, BURMEES

Hh [ RBBE RS M R BT B AT B8 T
R B AL R RGO T T 2, 15
(1425 98 2 [ M ARG AT A 8 ] 1) 2B S AR 0, AR X — A
AT, #IEHE AR 1 hm® 29 300 BR3G N3] 825~
1245 ¥k, 45 S fad R 09 4~5 4E40 500 3 4F, F 7
7~8 SEAREIH 5~6 4 W 10 m AU FEHR 3~4 mo B
IR et RN SRR N A7 A Y= e 1) 4
L IV 5T SR ] A R ACE AR R R
PRI BB PiAE SR AR 24t T A At FH )AL 4 A
J1 W7 BRAR T A, 4 AR K 25 o R ZECEHTE Bk
AL 30 o ) PR P A A R T s TR 1 e SR %, o
FIAERR 2 ol T R, SR UOR T 520 S e 47
Py E Rk e S ORIE B 4 o T 2 S ARk
FEHT X, VR BN Se i R R 3 HR
25 EFEEMA,MIFRARERE

ZHMAEEZETHR BELW,WmE T2 RN 5
SR R A EET S5 o R T B 1 A T 57 1) S,
AR P Y — 25 R 3 R AR, —J2
M E G 7 24 6 5, I RGN AR R B AL
F77, 2~3 AR AT FFAELE S P (BT AR R AL | 14
TENPETT MR AR ; RIS Tz R R S A G
AR G FIAEAE R IR R K8 PR CEA JI5R BU
ABJIa; —RAC T RBP4 4 3 B
BT 2%, H REENTECRIR R LR GEE T
S, ZR G PUME R BURYE | T 48 BRES 1,
2.6 fNSEmES AR R IFHIER AR

= HAPR I IR S5 SR 2 A R 27 38 Bl
PERCRIA , BRI S Fh g 22 , B Hy TRt A i 5 1)
FARRK A — H BHaFh, SRR @ik . #
(B PR SR RE AT N Y MRS, T B M B K
REMIAE, B 3 F 0 EER, BB AR
X ANTR) B SRS IIE NI RE TT, 7 RERf A S A 2 IE LY
i, EEBUHSCRMIFBE T K& Be ks Al 456 = B 11
S IR RSO IR T R R AR S R i A
R PRI, b2 R AR R R BE e
;351872 18



52 RERX

Fol kg

27 EEREENERMT, SERERHR

FITERE S PR 240 A AR ZE SRR s A AEA S, FiiE
BTG G B BB, B Al 5 R R LA TR
UFISEE T ACHIAHE (2P SR SRS e
HRGERE N o BEHIAR B B RN T S = B AR AR %
AR IIE N RE T, AR B0 fh A R L R
A A PRI 5 5K A SRR S A AS DT 3 A4S B
& ERR ST 209%~3097, B F R A FPET, AR
H B FIST A5 R 2~3 25 G MR B 1 b P A Sy
FR A, ER AR, B — O R TR
B 3~4 AT — AT BN 2, SRR 1 Y 22
GEUH B TR, Az b — AN B AR B R R 3 o e 5
JURP R S 2B AR AT AR B R BRI S PR A, B
RERR, JUHUE A LB R SRl AnEE e S P
=8 1T SR 1) CCUVE N DTN SRS AL S P A AR i N
P A A, AT LR KU A A A e s e, A3 F
7R s RAEAZ R, AR S B RS S Rl A
TEHT, R DRF A AL RMER [R]85 , R BUR FH R 2
g WA B AN e B R R RL, BVEEAS AR b i 2
AR Al BB A R 3~5 DA RESRENRE
TRAZH53 [01] 7L
2.8 EHEFIE, SEERAPREN

MR, AP AR, L E
W, FEIE LRSI R B SRRt . AT SR T ] R A
ZRIE It A FUIE A B AN S 05 it , DL R At FH R
O E MR [RIE, PR R B BRSSP R G R
(it , RS BENE 58, i IR ERETE 10 5 b
FEREB I B IR A SRR L =
2.9 EMZMEFIELLG], (2 B Rk ST Em R T

H 1Tz ra SRk AR 3 £ DL g AR w3, Ak
80%. FEHbARIHE AT A A SR IH LA LI 4r I 5%
PEAS P 95 55 R 22 S SO ™ R AIG Ll BT 22, B s AN
o PEGETE, R B E AR A TR (R i R B
) 10 fi5 22470, BB, (H )7 A K IEE . £ =5
IR ™ Ml e rh i It R 55 1) B A9 T 4 i ARk 2
PR ER -
2,10 EITER RENL RFB=E5ER

FHARB G R AT 2, (H ke E

FEEE , LR SR FORR IR & Rk A PLAS &
R W 1 Bl B SE WL | ot S R ARG R A7
SHARAE A SR B, LLBE ah SR8 09 8 B Uk i = i il
2 TR A

3 NG

ARG FE TR R Z R HIE L T = 24
RIS . ETER 1800~3000 m b 7 BEFR #I3E &
BB AR K BRI YL R R A
TS | R TR P A4S R, UM =/ 8 4] AR
BEEPER L AN 7E 25 P I RE R 2R R B R AN
[ A B R B, JE R R R B R AR s L R
Mo E K T . R ER, S
W B 25 K B R SR A Rk 0 Se e A%
1, th ST b SRk 5 X T B 1, T DA 2= R
PR AR, . — AR Mokl 1 1) B A T AR I 25 T %
MRS (R, A6 A7 PR R R 15 A
DI HERE A7 8025 (0 B 15 o S A, I8 iz A n Tl
PR AE P B R 22 AR, stz in TR AR JE IR it
WSS |, AT AR 7 R B m AR

SE k.

(1] ZLET, PNERI, AR, 55, FPEBEAS IR G Rh A R 25 50 ) H
P[] AL, 2012, (6): 13-15.

[2] HEUOL, Bk, BEALA, 5. A3 EEME E IR AL
PR TR RXTRD). R EEAR, 2002, 19(6): 411.

[3] SE4EAN, HYEHE. IRHELECET). b5 /40, 2007, (1): 4.

(4] F AL rb R MRl & JR 4 D7 sk BR KR ()). (v
BB, 2014, (2): 45-47.

[5] WHRER. SHRORC R SR oAk (M), dEET: Ak Tl
Jitt, 2017.

(6] NS, ERGHE. HNTERE R L BR B A S s B[],
HfM R, 2010, 35(2): 67-70.

(7] ESCH, BRik, K. 3% T Rk W & D (7). 2
AR, 2011, (10): 146, 148.

(8] HEWRIL, Wik, BB, 55, 14 Oy b EREBERN ST 2 T PEAR Y
WIEPHA)). TP ER TR, 2011, 40(5): 15-18.

(9] EKT5. 9 MRIEBESE AR e PPN SRR 5E (D).
L )l KA, 2011.



Pl K R SHEESE 539 4,5 3 1
Industry Development China Fruit & Vegetable 2019 4 3 J

TIKIEEAE B g 1 R i

TR
CHE R BBk 15 E FRCIURSBURS, HAlE 490 733103)

B EFFNTYSRER ASIEPHARTAEY AR EL TN T EE4E, RAMBSRER, FeF 4R
K REGHEENEFLE, BN, EHRELT P AKRRAZE RSO ILI AL A, FH™ FTHRFRIRE KRBT K
A A, E BRI E AN SRR S, XFEALT B REBRAE R A T Ly BN IR
FEVRBBY R, T RAEREA T BN REBRG R RERAH,

KB W KRB SRR SRR R A

HE 5 %S :S625 XEktRERD: A X E4S:1008-1038(2019)03-0053-03
DOI:10.19590/}.cnki.1008-1038.2019.03.012

The Application of Water—saving Irrigation in Facility
Vegetable Planting

WEI Guo—peng
(People’s Government of Gulang County, Wuwei City, Gansu Province, Gulang 733103, China)

Abstract: The demand for vegetables is large in the market, water consumption in production directly affects the
yield and profit of vegetable production. Only by rational irrigation can we save water and increase the
economic profit of vegetables. At present, the unscientific and unreasonable phenomenon of water use in
vegetable production has occurred from time to time, leading to serious waste of water resources. By adopting
water—saving irrigation technology and moderately adjusting the vegetable planting structure, it can promote the
increase in production and income of vegetables, and introduces the current application of water—saving irrigation
in the production of vegetable in facilities and the main forms of water—saving irrigation in the production of
vegetable in facilities. The main development trend of water—saving irrigation in the future is put forward.

Key words: Water—saving irrigation; vegetable planting; structure adjustment; function; impact
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Variety Comparison Test of Pepper in Open Field in Dingxi Area

GUO Zi-jun, XIE Shu-qin, ZHANG Dan, CAO Li-giang, ZHOU Dong-liang, BAI Jian, WANG Jiao—min"
(Academy of Agricultural Sciences of Dingxi City, Dingxi 743000, China)

Abstract: In recent years, the planting area of pepper in Dingxi city has been expanding continuously, but the
variety of pepper is single and the yield is low. In order to enrich the range of pepper varieties in Dingxi areas
such as Gansu province and select high quality and high yield hot pepper varieties suitable for cultivation, this
study introduced five hot pepper varieties for open field cultivation comparative experiments. The results
showed that "Longjiao No.10" and "Hangjiao No.5" had better comprehensive characteristics, higher yield and
lower disease index, so they could be popularized and planted. The 3 varieties of "Jintaizhudachang",
" Jinluosi"and "Xianhong No.5" were weak in performance, poor in resistance and low in yield. They were not
suitable for popularization in the open field of Dingxi city.

Key words: Capsicum pepper; open field cultivation; high ridge cultivation; quality comparison test
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Table 1 Phenological period of pepper varieties tested

B Er | e By HRAEI TR LA ek SEHM
(A/H) (A/H) (A/H) (A/H) (A/H) (A/H) (@) (d)
et 10 5 3/12 3121 5/16 6/2 7120 925 67 197
AL s = 3/12 3121 5/16 6/4 7/22 921 61 193
£ ¥4 3/12 3/23 5/16 6/3 7121 9/20 61 192
ERERG 3/12 3124 5116 6/1 719 9/23 66 195
JL S 3/12 3120 5116 6/2 7128 9/29 63 201
B 16 5 (CK) 3/12 3121 5/16 6/2 721 9/24 65 196
*2 SiIEMRFENERKER
Table 2 Growth indices of pepper varieties tested
A IR (em) £S5 R FK(em) KA EHZ (em) PR (g) ok
B 10 5 24.4 KA [EES 24.0 31.37 54.83% ok
LR 5 = 219 KA sk 26.8 30.07 49.73% ok
G182 17.5 KEAM - 19.8 31.18 41.98™ Tk
SRR 153 KA TRE 21.9 31.29 50.54% Tk
AR 17.5 VRS a 18.5 53.04 127.36 T
B 16 5 (CK) 25.6 KFA TRE 26.0 32.60 47.20% 057
E ARG FHEEATEFEF(P0.05); FRRARE FHETEZFREF(P<0.01); &3 R,
*3 SiIAHWRMETE
Table 3 Yield of pepper varieties tested
MR (kg) Pra It CK 5™ By
A fiz¥k
I II [} S (ke/667 m?) (kg/667 m?) (%)
Bt 10 5 110.3 121.5 108.4 1134 4775.1% 1061.1 28.6 1
LR 5 = 91.8 90.1 114.2 98.7 4156.1% 442.1 11.9 3
IR 50.3 59.9 66.2 58.8 2476.0™ -1238.0 -333 6
SRR 110.1 99.5 110.8 106.8 4497.2% 783.2 21.1 2
RUTS 80.0 84.3 98.5 87.6 3688.7% -25.3 -0.7 5
B 16 %5 (CK) 81.8 84.3 98.5 88.2 3714.0% — — 4
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Table 4 Disease resistance index of pepper varieties tested

- Mt R
i EE P BAHG
Bt 10 5 0 0 0.2
LR 5 = 03 0 03
it ¥4 0.8 0 0.8
GRER 0 0 11
AR E 03 0 13
Bl 16 5 (CK) 1.5 0 1.2
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The Introduction and Production Period Regulation of Red Flesh Pearl

Guava in Chaoshan Area

WU Song-hao', ZHU Shan', DING Ze—chuan', CHEN Zhang—peng',
CHEN Xiao—jia', ZHANG Chao-lin?
(1. Chaozhou Institute of Pomology, Raoping 515726, China; 2. Agricultural Extension
Service Center of Dongshan Town, Raoping County, Raoping 515741, China)

Abstract: Red meat pearl guava introduced in Chaoshan area has better performance than white—fleshed
Pearl guava. It is characterized by strong tree vigor, easy growth and management, easy flowering, high
yield, good flavor, good quality, fewer diseases and insect pests, strong resistance, wide adaptability and
good market prospects. It is one of the most promising fruit varieties at present. But in summer, the fruit
quality is poor and the price is low. In the season of high temperature and humidity, the fruit is easy to
rot and drop. In order to solve this problem, the autumn and winter production period of red meat pearl
guava was regulated, avoiding unfavorable climatic factors in guava production and staggering the peak
period of picking guava, improving fruit quality, reducing diseases and increasing cultivation benefits.

Key words: Red meat pearl guava; characteristic; production period regulation; cultivation techniques
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Table 1 Fruiting characteristics of red flesh pearl guava
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Table 2 Quality analysis of red meat pearl guava off-season fruit and seasonal fruit

Rt B MR BRE OTaER fkE EAR O ANR Ve A 7 MR i -
BEAS (em)  (em) (g) (%) (%) (mg/100 g) (%) (mg/100g)  EW(%)  nfgE.  HEgE)D
MR 9.98 11.5 410 99.5 87.8 85.9 0.95 104.1 8.7 0.181 0.082  iHETEMNE
REWFR 905 1115 361 97.9 84.28 90.42 1.09 106.51 112 0.177 0.093 R e




M R

BN E NS G GAG A M R 89 7] AR R ILA AR 63

W IR R B, A RS R T R R TR
)i 2 SR BRSPS FE R T 49 o N ER
RATEARR, N 99.5%; FETEE IR M5 i E 22

AT B 2 AR B0 K e AR T 5 BRI, R
TR B R B, TR AR | Rt S I B R, R EE
BT

®3 AABHKEBEABARRAPRLRAREFEKEER

Table 3 Comparison of fruit quality and economic characters of red meat pearl guava at different maturity stages
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Analysis of Obstacles and Overcoming Measures of Continuous

Watermelon Cropping

WANG Ke-hai
(Agriculture and Animal Husbandry Bureau of Luanping County,
Hebei Province, Luanping 068250, China)

Abstract: Watermelon production in our country is large and its income is high. However, continuous cropping
of watermelon has always been a problem plaguing farmers. This paper summarized the performance of
watermelon continuous cropping obstacles, such as soil nutrition imbalance, watermelon growth hindered; soil
beneficial microbial population decreased, the accumulation of pathogens increased, soil —borne diseases
aggravated; yield and quality decreased significantly and so on. On this basis, the paper analyzed the causes of
continuous cropping obstacles of watermelon, and put forward some measures and main solutions to overcome
these obstacles, aiming at improving the unfavorable production environment of watermelon growth process,
creating ecological conditions conducive to continuous watermelon cultivation, and improving the yield and
quality of watermelon.

Key words: Watermelon; continuous cropping obstacles; performance; causes; overcoming measures
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Preliminary Analysis on High Quality and High Yield Measures

of "Cuimi" Kumgquat

TANG Ning
(Fruit Production Office of Liujiang District, Liuzhou City, Guangxi Province, Liuzhou 545100, China)

Abstract: "Cuimi" kumquat is a new variety of kumquat bred in recent years. It has golden color, soft skin,
crisp and sweet taste, slag and a lot of juice. The high efficiency cultivation technique of this variety was
introduced in Liujiang district of Liuzhou city. The key technologies were introduced, for example park
selection, field arrangement, water and fertilizer management, plastic pruning, pest and weed control and fruit
harvesting, in order to promote the standardization cultivation, and to promote the sustainable, rapid and
efficient development of "Cuimi" kumquat industry.

Key words: "Cuimi" kumquat; high quality; high yield; cultivation techniques
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Labor—saving Cultivation Techniques of Pear Trees in Plain Areas

GU Feng—jie', CAO Yong—qiang™

(1. Forestry Bureau of Xiajin County, Shandong Province, Xiajin 253200, China; 2. Forestry Bureau
of Qihe County, Shandong Province, Qihe 251100, China)

Abstract: Pear production is a labor—intensive and technological industry. A set of simplified techniques for

pear garden construction and management are summarized in view of the current situation of reducing the

number of pear workers engaged in agricultural production. This technology has many advantages, such as

simplifying the complexity, reducing labor intensity, improving labor efficiency, saving labor expenditure and

increasing economic benefits, etc. It is especially suitable for the management mode of large land transfer

households or companies in plain areas.

Key words: Pear tree; plain areas; time—saving and labor—saving; cultivation techniques
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Prediction and Comprehensive Control Measures of Apple Pests

and Diseases before and after Flowering

LIU Zhao—min
(Plant Protection and Plant Inspection Station in Zhaoyang District, Zhaotong City,
Yunnan Province, Zhaotong 657000, China)

Abstract: Predicting and forecasting the occurrence and development of apple diseases and insect pests is
conducive to the control and prevention of apple diseases and insect pests, and the control of diseases and
insect pests before flowering is the key to preserve flowers and fruits of apple trees in the later period. The
trend of diseases and insect pests from germination to flowering stage of apple trees, such as population base
and climate change, was investigated, and the occurrence of diseases and insects was predicted. Suggestions for
controlling diseases and insect pests during the critical period of apple growth, such as germination stage,
pruning stage and pre —flowering stage, were summarized in order to ensure apple quality and maintain the
sustainable development of apple industry.

Key words: Apple; before and after flowering; pests and diseases; prediction and forecast; comprehensive control
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Fertilizer Requirement Characteristics and Fertilization Technology

of Watermelon

LIU Jun—chen
(Baodian Town Government, Ningjin County, Shandong Province, Ningjin 253419, China)

Abstract: Watermelon is rich in nutrients, sweet pulp, can cool down to the summer, which is a kind of fruit
people like to eat. Watermelon needs more fertilizer in its growth process. If the nutrition is insufficient or the
proportion of nutrients is inappropriate, the yield and quality of watermelon will be seriously affected. After
fully studying the characteristics of watermelon fertilizer requirement, it was suggested that the high yield of
watermelon could be achieved only by rational fertilization according to the growth law of watermelon, paying
attention to the rational combination of nitrogen, phosphorus and potassium and the complementary effect of
organic and chemical fertilizers.

Key words: Watermelon; fertilizer requirement characteristics; fertilization basis; principle; fertilization

technology
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Nutritional Characteristics of Organic Scallion and Integrated Pest

Management Measures

LAN YU-wen
(Agricultural Technology Station of Shentu Town, Zhangpu County, Zhangzhou City, Fujian Province,
Zhangzhou 233210, China)

Abstract: Organic scallion is more nutritious than common scallion because of its special growing environment
and growing process. Disease and pest control is the key step in the process of organic scallion planting. This
paper introduces the quality characteristics of organic scallion from two aspects of nutrition and ecology, and
analyses the pest control measures of organic scallion from the aspects of environmental control technology,
agricultural control, physical control, biological control and chemical control.
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