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Effects of three amino acids on yield and quality of Chinese cabbage
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Abstract ; [ Objectives] Crops could absorb and use amino acids, which could influence the yield and quantity of
crops. In this study, a pot culture experiment was carried out to determine the changes of yield and quantity of
Chinese cabbage after the treatment of histidine, glycine and methionine [ Methods] Chinese cabbage was
respectively sprayed by histidine, glycine and methionine solutions at 3 —4 leaf stage, 7 —8 leaf stage and bolting
stage ,and the sparaying concentration of each amino acid was composed of 50 mg/kg, 100 mg/kg, 200 mg/kg,
400 mg/kg and 800 mg/kg. At the 5th day after spraying, the height, the length of fall four foliage and blade width
were measured to determine the influences of amino acids on the growth. At the harvest period, the weight, Ve
content, soluble sugar content, protein content, nitrate and oxalate content of aboveground were measured to
determine the influences of amino acids on the yield and quality. [ Results ] The effects of histidine, glycine and

methionine on Chinese cabbage are concluded as the following; 1) Application of 100 mg/kg methionine solution
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increased significantly the yield of leaves by 17. 3% , while in the treatment with 800 mg/kg histidine or glycine or
methionine solution, the yields of leaves decreased. 2) The protein contents in aerial part increased after
treatment , and there were positive correlations between the concentration of amino acid solution and protein contents
(r=0.4026). 3) With the increase of the concentration of amino acid solution, the nitrate content decreased and
then increased, an decrease of 30. 7% was detected when 100 mg/kg glycine solution was supplied, but it was
higher than control after the application of 800 mg/kg amino acid solution. 4) After the application of histidine,
glycine and methionine solution, the oxalate content declined, and an decrease of 54. 5% —-68. 3% was detected in
methionine treatment. [ Conclusions ] The application of 50 —200 mg/kg histidine, glycine and methionine solution
could improve the yield and quality of Chinese cabbage. This study will provide a new approach in reducing oxalate

content in vegetables, and supply scientific evidences for the application of amino acids in vegetable production.
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Table 1 Effect of different amino acid concentrations on growth of Chinese cabbage

e 3 ~ 4 A 3 -4 leaf stage 7 ~ 8 HH 7 — 8 leaf stage & 8 Bolting stage
Afjf i o (Concenmation  pEE  wbk WE HKE WK WR MR Wk R
(mg/kg) PH LL LW PH LL LW PH LL LW
His 0 0.70a 7.61a 5.95a 3.27a 9.12a 6.92a 7.72b 10.11ab 7.52a
50 0.67a 7.62a 5.4 a 2.92a 8.82a 6.20a 7.65b 10.45a 7.48a
100 0.87a 7.74a 5.47a 3.50a 9.12a 6.24a 9.11b 10.44a 7.32a
200 0.78a 7.80a 5.72a 3374a 8.92a 6.44a 11.91a 10.01ab 6.9 a
400 1.00a 7.55a 5.60a 3.51a 8.50a 6.47a 9.27b 10.48a 7.47a
800 0.77a 7.45a 5.48a 3.20a  892a 6.30a 9.35b 8.57b 6.84a
Gly 0 0.70a 7.61a 5.95a 33.27a 9.12a 6.92a 7.72b 10.11a 7.52a
50 0.91a 7.32a 5.41a 3.35a 9.34a 6.62a 10.10a 10.11a 7.50a
100 0.85a 8.07a 5.61a 3.358a 8.97a 6.77a 9.98a 10.35a 7.54a
200 0.75a 7.30a 5.62a 3.48a 8.94a 6.52a 10.20a 10.45a 7.37 a
400 0.68 a 8.12a 5.95a 3.3a 9.47a 6.37a 8.95ab 9.52a 7.41a
800 0.72a 7.91a 6.02a 3.177a 9.15a 6.85a 9.68ab 9.70a 7.50a
Met 0 0.70b 7.61b 5.95a 3.27ab 9.12abe 6.92ab 7.72c¢ 10.11bc 7.52 ab
50 0.71b 8.27ab 5.92a 3.30ab 10.42a 7.34a 10.54bc 11.37ab 8.32a
100 1.08 a 894a 6.34a 402a 9.92ab 7.01ab 16.27a 11.98a 8.07b
200 0.78b 7.78b 5.81a 340ab 8.64bc 6.70ab 12.05b 10.14bc 7.02 be
400 0.64b 7.30b 5.51a 3.10ab 9.05bc 6.40bc 9.02bc 10.45b  7.11 be
800 0.61b 7.75b 5.35a 3.3.b 8.11¢ 577¢ 11.07b 8.75¢ 6.05¢

¥ (Note) ; His—¢H & B Histidine; Gly—H & BR Glycine; Met—Fi 7 &R Methionine. PH—Plant height; LL—Leaf length; LW—Leaf width.
FNEIREAR TR ERBERARRELHB EZRE 5% BFKE Values followed by different letters in a column are significant among

concentrations of amino acid at 5% level.

2.2 FRRESERIIOFEHIRN
EMEERROTEREHILE 1, FEA
M (His) B B EFSRO= B m, HlE
BH 800 mg/kg BA BT T BE, X BRI ™ 1.9%
400 mg/kg HEABR(Gly) LB B3R.0 7= BT I,

HAbk EAHEF TR EZER . 50 ~ 400 mg/kg R
FMR (Met) AL T 1 2 $2 B 3807 &, 70 3 L3 IR
W7 17.1% ., 17.3% ., 12.5% H1 12. 0% ,800 mg/kg
ACFEIP ISR DA K, X IR 2.5% . A=
FREAEMARE TSR, B IR RN vk B2
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Fig.1 Effect of different amino acid concentrations on yield of Chinese cabbage
[ (Note) : His—#H%FR Histidine; Gly—H 4P Glycine; Met—FI i &R Methionine. #f bR R FRFNEEMRARIKELLE
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Table 2 Effect of different amino acid concentrations on quality of Chinese cabbage

R W . Ve EE}D&@% AEESE
Amino acid Concentration (mg/kg) Protein content Soluble sugar content
(mg/kg) (mg/g, FW) (mg/g, FW)

His 0 483.0a 4.49 ab 4.00 a
50 480.8 a 4.42b 4.45a
100 486.9 a 4.70 ab 3.71 a
200 462.7 a 4.72 ab 4.15a
400 464.4 a 5.09 ab 3.95a
800 469.2 a 5.53 a 4.10a
Gly 0 483.0a 4.49 ¢ 4.00b
50 428.7b 4.78 be 2.53 ¢

100 456. 2 ab 4.74 be 3.51 be
200 485.2 a 5.82 a 5.07a
400 457.3 ab 5.34 ab 3.70 b

800 461.1 ab 5.77 a 3.28 be

Met 0 483.0 ab 4.49 ¢ 4.00 ab
50 438.6 ¢ 6.19b 3.41b

100 460. 6 be 6.50 ab 4.21 ab
200 463. 3 be 6.53 ab 5.25a

400 471. 0 abe 7.57 a 4.29 ab

800 501.7 a 6.50 ab 3.93 ab

HE(Note) : His—# H B Histidine; Gly—H%BR Glycine; Met—F 58 ER Methionine. [F]F] 4T3 5 A 7 & Fon EEM A FIR B 42 7 2
5#355% BEKE Values followed by different letters in a column are significant among concentrations of amino acid at 5% level.
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Fig.2 Effect of different amino acid concentrations on nitrate content of Chinese cabbage
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Fig.3 Effect of different amino acid concentrations on oxalate content of Chinese cabbage
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