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Effects of 5-aminolevulinic acid on winter wheat dry matter accumulation after anthesis and
flag leaf senescence. YAO Su-mei, RU Zhen-gang, LIU Ming-jiu, YANG Wen-ping, FENG Su-

ei, LI Gan (College of Life Science and Technology, Henan Institute of Science and Technology,
Xinxiang 453003, Henan, China). -Chin. J. Appl. Ecol. ,2011,22(2) . 383-388.

Abstract; Taking wheat cultivar Bainong AKS58 as test material, a field experiment was conducted
to study the effects of different concentration 5-aminolevulinic acid (ALA) (0,10, 30 and 50 mg -
L") applied at initial heading stage on the post-anthesis dry matter accumulation and flag leaf se-
nescence of the cultivar. Applying 10-50 mg - L™" of ALA benefited the dry matter accumulation,
with its total amount at maturing stage being significantly higher than that of the control (0 mg - L™
ALA). 10-50 mg - L' of ALA had no significant effects on the distribution of accumulated dry
matter in leaf, stem and sheath, and grain, but increased the contribution of the dry matter to grain
yield. 10-50 mg - L' of ALA increased the leaf area index at milky and dough stages, but had no
effects on it at flowering stage. After treated with 10-50 mg - L™' ALA, the leaf SPAD value and net
photosynthetic rate from anthesis to milky stage were significantly higher, and the MDA content and
relative electric conductivity at later grain-filling stage were lower, compared with those of the con-
trol. Applying 10-50 mg + L' of ALA increased the grain number per spike, 1000-grain mass, and
grain yield significantly, with the best effect when applying 30 mg + L™ ALA.

Key words: 5-aminolevulinic acid; winter wheat; dry matter accumulation; leaf area index; physi-
ological characteristics; grain yield.
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Table 1 Effects of ALA on dry matter accumulation and contribution of post-anthesis accumulation to grain yield in winter

wheat

ALA K TR R TR TR PR

ALA concentration Dry matter accumulation (kg - hm™) Post-anthesis 7 ) TURR R

(mg - L") o Pr—— — accumulation Contribution of post-
HAEH FLAI T (kg - hm™) anthesis accumulation
Anthesis Milking Maturity to grain yield (% )

0 11129b 13108c 16718¢ 5589b 66. 5b

10 11358b 14114b 17972b 6614a 73.5a

30 11922a 14875a 18915a 6993a 74. 6a

50 11192b 13893b 17605b 6413a 72.0a

[a 5 A [a] /NG bk Fe s Ab Bl ] 25 5 5 2 ( P<0. 05) Different small letters in the same column meant significant difference among treatments at 0. 05

level. F[A] The same below.
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Table 2  Effects of ALA on distribution of dry matter in
different organs of winter wheat

HEERHE ALA WE AR 3R Distribution rate (% )
Growth ALA . e B i
stage concentration Leaf Stem and Ear
(mg - L7") sheath
TFAE] 0 24. 8a 56.5a 18.7a
Anthesis 10 25.9a 54. 6a 19. 5a
30 22.4a 57.9a 19. 7a
50 25. 6a 55.9a 18. 5a
FLAY 0 19. 5a 45.3a 35.2a
Milking 10 18.9a 46.3a 34.8a
30 17.7a 45. 8a 36. 5a
50 18. 5a 44.7a 36. 8a
e 0 7.9a 32.0a 60. 1a
Maturity 10 7. 6a 30.3a 62. la
30 7.2a 31.9a 60. 9a
50 8. 5a 32.4a 59. 1a
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Table 3 Effects of ALA on leaf area index of winter wheat

ALA ¥R T LA I A
ALA concentration Anthesis Milky Dough
(mg ! ) stage stage stage

0 4.93a 4. 14b 1.07¢
10 5.49a 4. 80a 1.52b
30 5.40a 4.87a 1. 83a
50 5.11a 4.65a 1.47b

ALA AbFRf v T AR B 5, 5 0.,10,50 mg - L7
ALA Rb3 22 5338 W 2 K1 Ul B G B DI s it 10 ~
50 mg + L™ ALA W] 4 5 A /N 22 SR 1) ot T R
B G s IR S IR i R D Ge Y.
2.4 ALA XJA/NE I it S AR X B i Aot G
R 5

ALA Xof 2 /N2 THE IS AR 75 5 (SPAD {H)
GG R A0 UL 3R 4. 10 ~50 mg - L' ALA
R FRA A I A Y SPAD R A A 3 A8 i
EE TR 3 AU BE ALA Ab 3 2 7] i 2 B0 PR AR
A IR R AN [ LG, 30 mg - L7 ALA &b
HY SPAD i AIHE A 3R B T 50 mg « L7
ALA Zb# 10 mg - L™ ALA 550 mg - L' ALA 4ZbB#
2 0 22 5 A5 1A 5] bk 2 7K F 5 RS 28,30 mg - 1
ALA L3R SPAD {HAIFOGA 3 W25 T 10,50
mg + L™ ALA 203 10 mg - L™' ALA 550 mg - L'
ALA Qb3 2 [] 25 AT A 35 ) 1 257K 7. 3 A I i
10 ~50 mg - L' ALA {3 T & /N B B A 1R
FH A A /N R T 558 1 B I 2 A G 5 i AN
AR HP L 30 mg - L7 ALA A0 B 5 .

2.5 ALA XFA/NZ M7 A i AR L R
1) 5 W]

I B TR e AR G L SR I R 1
APRAEAR. BB 1 AT ERER IS, 10 ~ 50 mg -
L™ ALA (Ao 58 A FUAE S L S R 38
FART X M. AR ALA &b 32 18], 30 mg - L'
ALA Ab 3 Y 7 o FURE G FL R 2 I KT

Table 4 Effects of ALA on SPAD value and net photosynthetic rate in flag leaf of winter wheat

ALA ¥ JE SPAD {H SPAD value Bt A3 Net photosynthetic rate (pumol CO, - m™ « s7!)
ALA concentration TFAE FLAH il I FLAdH Liaein]
(mg- L") Anthesis stage Milky stage Dough stage Anthesis stage Milky stage Dough stage

0 52.6b 43.4¢ 12. 3¢ 16.79b 11. 53¢ 4.50¢

10 57.0a 52.8ab 17.0b 19.33a 14. 29ab 6.48b

30 61.3a 54. 6a 19. 8a 20. 86a 15.24a 7.59a

50 58.4a 48.9b 15.9b 18.87a 13.72b 6.07b
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Fig.1 Effects of ALA on MDA content and relative electric

conductivity in flag leaf of winter wheat.
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Table 5 Effects of ALA on yield and its components of

winter wheat

ALA ¥ UL A2 T APRLF

ALA Spike Grain 1000- Grain

concentration number number grain mass yield

(mg - L") (x10* - per (g) (kg - hm™2)
hm™2) spike

0 617.5a 32.82b 41.45¢ 8401¢

10 608. Oa 34.27a 43.01b 9005b

30 613. 8a 34.43a 44. 36a 9374a

50 620. 4a 33. 84a 42.58b 8910b
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