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Effects of exogenous y-aminobutyric acid on growth and quality of Chinese
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Abstract: To reveal the physiological mechanism of y-aminobutyric acid ( GABA) in influencing the growth and
quality of Chinese kale ( Brassica albograbra 1..H.Bailey) , pot experiment was adopted to study the effects of different con-
centrations of GABA (0 mmol/L, 25 mmol/L, 50 mmol/L, 75 mmol/L, 100 mmol/L, 125 mmol/L) on growth, nutri-
tional quality, photosynthetic characteristics and endogenous hormone of Chinese kale by foliar spraying. The results showed
that under different concentrations of GABA, the chlorophyll content, net photosynthetic rate (P, ), transpiration rate (T)

and the maximum photochemical efficiency (F /F, ) of PSII of the Chinese kale leaves could be enhanced inordinately,

m

and the non-photochemical quenching coefficient ( NPQ) could be reduced. Compared with CK, appropriate concentration

of GABA (75 mmol/L) could increase plant height, stem thickness, fresh weight and dry weight of Chinese kales signifi-

P cantly, and could significantly increase contents of soluble
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sugars, vitamin C, soluble proteins, free amino acids,
total glucosinolates, total phenols and flavonoids in leaves.
Besides, contents of soluble sugars, vitamin C, free amino

acids and total glucosinolates in the flower stalks were sig-
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nificantly increased, while nitrate contents in the leaves
and flower stalks were significantly reduced, contents of

endogenous hormones such as zeatin (ZT), gibberellin3
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(GA;), auxin (TAA) and abscisic acid (ABA) in Chinese kale leaves were significantly increased. Exogenous spraying of

GABA could significantly induce the accumulation of endogenous GABA and glutamic acid in Chinese kale leaves and flow-

er stalks and enhance the activity of glutamic acid decarboxylase (GAD). The study results will provide theoretical reference

for the application of chemical control technology used to improve the yield and quality of Chinese kale.
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Table 1 Effect of exogenous y-aminobutyric acid on growth of Chinese kale

fb o Mk el fitf i i (g) PR (g)
(cm) (mm) 3 H R Hh F i F
CK 14.63+0.26d 9.81+0.12d 27.33+£0.22d 1.41£0.04d 2.33+0.07¢ 0.19+0.01d
T1 14.83+0.09d 11.23+0.16¢ 28.17+0.16¢ 1.57+0.02¢ 2.63+£0.07bc 0.21+£0.01¢
T2 15.20+0.12cd 11.91£0.31bc 33.20+0.26b 2.73+0.01a 3.20£0.10a 0.24+0.01b
T3 17.73+0.19a 13.89+0.03a 37.87+0.46a 2.79+0.23a 3.50+0.12a 0.31+£0.01a
T4 16.50+0.17b 12.10+£0.41b 35.43+0.19b 1.74+0.06b 2.77+0.23b 0.18+0.01d
T5 15.57+£0.27¢ 11.45+0.20bc 28.50+0.25¢ 1.07+0.10d 2.50+0.12¢ 0.13+0.01e

CK.T1.T2.T3.T4 TS 435 GABA AYALHIK 4 0 mmol/L.25 mmol/L .50 mmol/L.75 mmol/L.100 mmol/L 125 mmol/L, [F—%I%d /5~
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Fig.1 Effect of exogenous y-aminobutyric acid on soluble sugar and vitamin C contents of Chinese kale
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Fig.2 Effect of exogenous y-aminobutyric acid on soluble protein, free amino acid and nitrate contents of Chinese kale
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Fig.3 Effect of exogenous y-aminobutyric acid on total glucosi-
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Fig.4 Effect of exogenous y-aminobutyric acid on total phenolics and flavonoid contents of Chinese kale

2.3 MR GABA XF77IE £ IR RIS

2.3.1 SMR GABA st vt h K& E X2 ZTWF
ey N[V B GABA Ab B34 ] AS [ P2 B i 22 v %
WA eA RS R, HAE GABA ¥R JE 34 &L 5
WSS (E5) . T1.T2 T3 F1 T4 4B T IT %
MR a IFEEER b A48 K a+ 4K b &
YR EET CK, Hrh T3 AP A B i, K CK
A3 BTN 32. 62% 37. 25%H1 34. 05%

3.0¢

e

B 2.5F b2

E ool bafibe

EH be b : ﬁ b

Qs L C 5 f

Rl 75 i

{z 0.5 I ﬂ E{ dbcabbcd ﬂ :1

R OT F L i
CILEE TR ||

PlAENGES

OCK; OTI; BT2; AT3; @T4; GT5

CK.T1.T2.T3.T4.T5 W3R 1 i, AE/NGF-REFRRE AL 1]
25 W (P<0.05)

5 SMNEy-EETERNFTEMAtEREZRIENHEMN

Fig.5 Effect of exogenous y-aminobutyric acid on photosyn-

thetic pigment contents of Chinese kale leaves
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Fig.6 Effect of exogenous y-aminobutyric acid on photosynthetic parameters of Chinese kale leaves
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Table 2 Effect of exogenous y-aminobutyric acid on chlorophyll fluorescence parameters in leaves of Chinese kale

Ak BE PS IR JOG AR ShRICRERE IR LS EN RISV ES ¢
CK 0.7360.001d 0.493:0.036b 0.7150.046b 0.341+0.004a
Tl 0.7520.001c¢ 0.5710.006a 0.817+0.009a 0.307+0.001ah
T2 0.759+0.002be 0.609+0.008a 0.8700.009a 0.287+0.002b
T3 0.768+0.003a 0.610+0.008a 0.858+0.014a 0.254+0.064d
T4 0.763+0.001ab 0.613+0.003a 0.868+0.005a 0.239+0.002¢
T5 0.754+0.001¢ 0.572+0.015a 0.811£0.021a 0.280+0.003be

CK.T1.T2.T3.T4.T5 W% 1 &, F—3EH 5 AN F/NG FRFERTE 0.05 KF L2783,
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Fig.8 Effect of exogenous y-aminobutyric acid on endogenous y-aminobutyric acid metabolism of Chinese kale
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