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Abstract: In order to understand influence of 5-aminolevulinic acid (ALA) on photosynthetic gas exchange, chlorophyll
content and growth indexes in grape leaves under salt stress (NaCl),two varieties of grapes ‘Summer Black”’ (salt
sensitive) and ‘Rizamat” (strong salt resistance) were used as test materials,with three salt stress level of 0,2,4 g « kg™ ! and
different foliar spray of 0, 75,150 mg ¢ L™ concentration of ALA on two grape varieties of ‘Black Summer’ and
‘Rizamat’ , photosynthetic gas exchange,chlorophyll content and growth index were measured. The results showed that,
the 2 g« kg ! salt stressand 75 mg « L™ ! ALA,4 g+ kg!

the ‘Summer Black” and ‘Rizamat’ grape,the Pn,E,Gs and the increasing of Ci showed most significantly, the content of

salt stress and 150 mg » L' ALA treatment respectively for

chlorophyll content increased greatly and the two leaf photosynthetic gas exchange showed decreasing of grape plant
height,stem diameter relative growth showed the most obvious effect to ease. Therefore,the relief effect of concentration
of 150 mg » L™! ALA on ‘Rizamat’ grape was relative better to the concentration of 75 mg * L', concentration of
75 mg + L' ALA on ‘Summer Black’ grapes was relative better to the concentration of 150 mg « L™,

Keywords : 5-aminolevulinic acid;salt stress;grape;photosynthetic gas exchange;content of chlorophyll;growth index
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Table 1 Comparative analysis on Chinese cabbage biological weight by interplanting with onion or garlic kg 1
BEFE it Fresh weight TR R Dry weight
NG
! I3 BRI ps¥siNe I3 EREY J5Y5is-
Different treatment
Chinese cabbage  Intercropped plants  The total weight Chinese cabbage  Intercropped plants ~ The total weight
FI3E ¥4 Chinese cabbage monoculture 0. 28+0. 07b - 0. 28+0. 06b 0. 0240. 008a - 0. 02+0. 002b
FISREMERA
0. 38+0. 06a 0. 06+0. 004b 0.44+0. 07a 0. 0240. 002a 0.0140. 00a 0. 03+0. 002a
Chinese cabbage interplanting spring onion
FI3KEAE K% Chinese cabbage interplanting garlic 0.41+0. 02a 0. 03+0. 002¢ 0.44+0.07a 0. 02+0. 006a 0.01+0. 00a 0. 03+0. 007ab
FISREE Ay BEPE A
0. 33+0. 06ab 0.08+0. 010a 0.4140. 04a 0. 0240. 004a 0.0140. 00a 0. 03+0. 008ab

Chinese cabbage interplanting tillering onions

H:FFIAR/NG F iR 257 B3 (P<0.05). TR,

Note: Different lowercase letters in each column indicate significant difference at 0. 05 level. The same below.

x®2 BREERFNHEYF R LB S

Table 2 Comparative analysis on Chinese cabbage biological properties by interplanting with onion or garlic
ENGLoE: /31 i i MR SR
Different treatment Plant height/cm Leaf number Root length/cm Chlorophyll content/ (mg + g~ 1)
I3 B 4E Chinese cabbage monoculture 33.13+0. 85ab 23.33+1.23b 12. 99+0. 79b 30. 2740. 98b
FI3REME KA Chinese cabbage interplanting spring onion 34.97+0. 73a 26.50+1.02a 15.54+1. 09a 35.4040. 79a
FSEEME KR Chinese cabbage interplanting garlic 33.94+1. 29ab 28.5840. 65a 13.45+0. 32b 31. 2340. 78ab
FSEEAESrBEPE A Chinese cabbage interplanting tillering onions 32.33+0. 76b 26.2540. 93a 16.06+1. 03a 32.7040. 91ab
e = =]
*3 EERREXNEFRR LS T
Table 3 Intercropping onion garlic nutritional quality comparative analysis of Chinese cabbage
KAk A AR iRl SV BfAEXCHTR FHFE AR BERRER
A,
Soluble sugar content  Soluble protein content Vitamin C content Cellulose content ~ The total acid
Different treatment
/% /(mg g™ 1) /(mg + (100g) 1) /% content/ %4
FI3E B4 Chinese cabbage monoculture 16. 65+0. 53b 0. 9840.01b 25.16+0. 00a 11. 5740. 07a 1. 95+0. 07a
H3EEA/E KA Chinese cabbage interplanting spring onion 23.00+0. 32a 1. 35+0. 05a 23.05%+0. 0lc 10. 57+0. 05¢ 1. 5740. 01bc
H3EEA/E K7 Chinese cabbage interplanting garlic 28.28+0. 27a 0. 944+0. 01b 23.44+0.01b 11. 0740. 07b 1. 3640. 02¢
FISEEAE 4y BEPE 2 Chinese cabbage interplanting tillering onions 23.00+0. 40a 1. 04+0. 02b 24.37+0. 0lab 10. 78 0. 04c 1. 724+0. 05b

. GAKE AREERANERBREGETE RRKESFHREMRX, SA%ERE BEERMX K
e, BB I M B SEA R  BERE AL 2 Mb B E . R SHEE R RR A SR A ) B K P, AT
2.3 [AIEAER N E 3B IR i B M oA P SRR E H R B R IEARSC, 5 B IR 2R B
MR S LA, RS TE RN B EIESE  FOMEXAERCEAREEEFRIEMX, SHESR
Ko HEMERBEEAMRL. MEXESAHEEER  FREERESCHERIE R B EHKF
x4 BEERFN ARNERIERSERRREXES

Table 4 Correlation analysis on cabbage growth index and nutrition quality by intercropping with onion or garlic
3 i3S LR =5 3 AR TTRMEAR B4R C FHFR B
Plant height Root length Leaf number Chlorophyll Soluble sugar  Soluble protein Vitamin C Cellulose The total acid

#RES Plant height — — — — — _ _ _ N

MK Root length 0.039 6 — - — - — — — —
- # Leaf number 0.342 3 0.226 6 — — — — — — —
-4 % Chlorophyll 0.571 2 0. 889 8* 0.293 0 — — — — — —

ATV HME Soluble sugar 0. 296 6 0.187 3 0.997 8* * 0.230 5 - — — — —
AT AR Soluble protein 0. 668 6 0. 605 2 0. 025 3 0.938 8% 0.812 3* - - - -
# A% C Vitamin C —0.781 7 —0.363 9 —0. 800 8 —0.716 2 0.761 2 0.583 6 - - —

HFY R Cellulose —0.377 4 —0.875 2 —0.572 5 —0.912 7* —0.526 1 —0.716 2 0.769 2 - -

JEAR The total acid —0.534 3 —0.100 2 —0.971 9** —0.313 8 —0.964 0* * —0.106 3 0.879 3* 0.512 8 -

T 8 0. 05 KF-CRUID EBEMK ., » * 7E 0. 01 K- COUID B FHIRK .

Note: * means significant correlation at 0. 05 level (double side). * * means significant correlation at 0. 01 level (double side).
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Effect of Intercropping With Onion or Garlic on Yield and Quality of Chinese Cabbage

XU Lei, YANG Fengjun, WU Xia,DING Rui, LU Yingjie, HOU Baixin
(College of Agriculture, Heilongjiang Bayi Agricultural University,Daging, Heilongjiang 163319)

Abstract: The yield and quality of Chinese cabbage has been seriously affected by the continuous cultivation. To overcome
these problems and produce Chinese cabbage of good quality,in this experiment,4 kinds of cultivation patterns were set to
study their influence on the yield and quality of Chinese cabbage, including Chinese cabbage - green Chinese onion
intercropping, garlic - Chinese cabbage intercropping, Chinese cabbage - onion intercropping and monoculture Chinese
cabbage as CK, respectively. The results showed that, the fresh weight of intercropping Chinese cabbage was heavier
contrasted with CK, the numbers were 35. 71%,46. 43%,17. 86 % , respectively. The total biomass of Chinese cabbage
intercropping with green Chinese onion, garlic and onion showed significant difference,and were increased by 57.14%,
57.14% and 46. 42% ,respectively. When intercropping with onion, the content indexes in main components were high,
and showed good quality. However,intercropping with onions or garlic,the content indexes of some main component and
the quality just reached a middle level. When Chinese cabbage cropped alone,the content indexes of some main component
were lower,and the poorer quality. Therefore,intercropping increased the production and improved the quality of Chinese
cabbage in some degrees, and Chinese cabbage-green Chinese onion intercropping was more effective intercropping
combination among the 4 cropping patterns.

Keywords : Chinese cabbage;intercropping; quality ; production
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