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Hfects of exogenous 5-aminolevulinic acid on the growth and the
yield of the tomato in sunlight greenhouse

H 1 -2
XU Ming XU Fuli
(1 College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;2 |nstitute of
Soil and Water Conservation, Chinese Academy of Science and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Absgtract : Objective Scientific foundation was provided for the application of exogenous ALA (5-ami-
nolevulinic acid) in the greenhouse vegetables. Method Effects of ALA application on the growth ,yield
and quality of the tomato in the greenhouse were studied. Result The results showed that ALA and
ALA + N enhanced the plant height ,chlorophyll ,yield of the tomato and improved the quality of thefruit.
ALA and ALA + N of all the treatments were sgnificantly better than the control in plant height ,chloro-
phyll ,biologic yield of the tomato. The D treatment was the best of all the treatments. The plant height ,
chlorophyll ,biologic yield of the tomato were increased by 27.18 % ,17.75 % and 13. 93 %. ALA and ALA
+ N improved the mean yield and quality of the tomato. There was the most sgnificant increasein the mean
yield and quality of the tomato compared with the control. The B treatment was the best onefor the mean
yield and the E treatment was the best onefor the quality of the tomato. Concluson Comprehensve anal-
yssof the effectsof ALA application on the growth ,the yield ,and the quality indicated that the E treat-
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ment (ALA +N) should be 2.5 kg/ hm’ for thefirst time,1.5 kg/ hm’ for the second to the forth time.
Key words: 5-aminolevulinic acid ;tomato growth ;yield quality ;sunlight greenhouse

5 (ALA) 1
, 1.1
- ALA (L. esculentum Mill)  * 501" ,
(251 ALA
(6] , , Cosmo
1.2
ALA 2006-10 2007-05
e ) | : 6.5,25
e o/ kg, 0.484 g/ kg, 168. 6 mg/ kg,
(o1 ALA 30.43 mg/ kg, 77.65 mg/ kg
: , 134 t/ hm’ ,
21 Nishihara ™ 1 340 kg/ hn? | 900 kg/ hnt
JALA 145 ¢/ kg, 4.216 d kg, 154.8 mg/ kg,
ALA 325.1 mg/ kg, 3 299 mg/ kg;
, N 46 %; P20s 46 %,
ALA N 17 % 2006-10-08 , 2006-
\ ALA 12-01 79
, ALA
1 ALA
Table 1 Treatment of AL A application on the tomato
/ (kg - hm-2) Fertilization
Treatment 2007-01-05 2007-02-03 2007-03-10 2007-04-03
AC ) 0 0 0 0
B(ALA1) 0.5 0.3 0.3 0.3
C(ALA1) 1.0 0.6 0.6 0.6
D(ALAL) 2.0 1.0 1.0 1.0
E(ALA3) 2.5 1.5 1.5 1.5
F(ALA3) 5.0 3.0 3.0 3.0
ALA1 ALA JALA3  ALAL+N( 5 )
ALA : , 3000 01-19,0203,03-10 0420 ,
L/ hm? ( ) , ;. 2007-01-19,02-04 ,03-10  04-20
30d 1, 4 A : (CCl = Chlo-
, 1 rophyll Content Index) CCM-200
6 , 3
1.2mx55m = 6.6 m",30 / 1.3.2
2007-05-28 C C
1.3 2.6 [14] ;
1.3.1 (4] ;

[14]

, 2007-
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1.3.3 (2007 , ALA
0325 0525) , , 2007-04-20,
, D
, 2007-04-20
; 27.18%, C, 19.75%
2.2 ALA
1.4 3 5
EXCEL SAS )
) 1
Z , 17.75 %,
2.1 ALA F , ALA
2 ,2007-01-05 5 ,
, B ) ALA +N
2 ALA
Table 2 Hfect of ALA application on plant height of the tomato cm
Plant height of the tomato
Treatment 2006-12-01 2007-01-19 2007-02-03 2007-03-10 2007-04-20
A(CK) 25.0a 37.5d 55.8d 75.6 e 82.4e
B 25.0a 38.2d 62.0 bc 83.7c 92.9d
Cc 25.0a 40.0 b 63.2b 86.9b 98.7b
D 25.0a 40.8 a 64.7 a 90.2 a 104.8 a
E 25.0a 39.1c 60.9¢ 80.5d 93.4d
F 25.0a 39.5 bc 61.7c 82.7¢c 97.4c
: (P<0.05)
Note: Different lettersindicate that the values are significantly different ( P<0.05). Thefollowing tableisthe same.
3 ALA
Table 3 Hfect of application of AL A on the chlorophyll of the leaf of the tomato %
Chlorophyll content index
Treat ment 2007-01-19 2007-02-04 2007-03-10 2007-04-20 Average
A (CK) 15.15 17.06 28.62 40.38 25.30 e
B 16.69 19.06 30.23 45.94 28.20d
C 18.66 19. 66 30.89 47.98 29.35 bc
D 17.38 20.72 32.43 48.65 29.79 a
E 16.18 19.97 29.94 48.84 28.73 cd
F 16.97 20.46 31.85 49.41 29.63 ab
2.3 ALA 2.4 ALA
4 , : BCDE 5 , ALA
F Vc , B
(P<0.05) ALA , E Vc ) 14.4%
, B CDF 14.4 %, E 5 ALA
4 ,  ALA ALA
ALA , 5 ALA
D

13.93 %,
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4 ALA
Table 4 Hfect of tomato fruit quality with application of ALA
Vel (mg- kg™ ?) (g~ kg™ ") (g~ kg™ 1) (g~ kg™ 1)
Treatment Vitamin C Soluble sugar Organic acid Water Sugar-acid ratio
A (CK) 16.24d 26.15e 1.333d 929.5a 19.62 a
B 27.01c 27.62d 2.128 b 914.2 a 12.98d
C 29.47 b 28.45 b 1.733 ¢ 920.4 a 16.42 b
D 28.91 b 28.35 b 1.730 c 915.1a 16.39 b
E 32.08 a 29.50 a 2.278 a 929.6 a 12.95 e
F 29.87 b 28.05c¢c 2.121b 922.1a 13.22 ¢
5 ALA
Table5 Hfect of ALA application on the yield of tomato
g / (kg- hm"?) g
Treat ment Mean plant yield Totd yield Mean plant biologic yield
A (CK) 797.39 b 36263.1b 1359.47 b
B 912.22 a 41 485.4 a 1545.32 a
C 887.78 a 40373.7 a 1504.48 a
D 882.22 a 40121.1a 1548.82 a
E 899.44 a 40 904.3 a 1516.14 a
F 882.78 a 40 146.3 a 1516.08 a
3 1% ALA
, 20 , ALA Vc
; ALA
, Hotta @
, , ALA
] ) 1 y ALA
[15]
ALA , ALA
ALA , +N( 1 2.5kghm*, 2 4 1.5kg hm’)
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7] [16] [1] von Wettstein D, Gough S, Kananagara C G. Chlorophyll bio-
' synthess [J]. Plant Cell ,1995,7:1039-1057.
' [2] : : 5 (ALA)
ALA, , , [3]. 2000 ,20(5) :67-71.
ALA 12.74%,19. 75 %, Liu X Y,Ye M,Xu X Y. Advancement of research on photo-
27.18%,13.35% 18.20 %:; synthetic bacteria biological formation of 5-aminolevulinic acid
ALA [J]. Progress in Biotechnology ,2000,20 (5) : 67-71. (in Chi-
nese)
, T k [17] ( E . ) ’ [3] ’ ’ 5
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340.
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