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Effects of proline application and their potential mechanisms on pakchoi under aluminum stress in acidic soil
LU Bo, WANG Yu-han, JIANG Cun-cang”

(College of Resources and Environment, Huazhong Agricultural University, Microelement Research Center, Wuhan 430070, China )
Abstract; The aim of this study was to investigate the effects of proline (Pro) application and their potential mechanisms on pakchoi under
aluminum( Al) stress in acidic soil. A pot experiment was carried out in acidic soil, with pakchoi as the test material. The experiment con—
sisted of different concentrations of exogenous Pro with Al;T,(0 mg-kg™ Al + 0 mmol-L™" Pro), T,(27 mg-kg™ Al + 0 mmol L™ Pro), T5(27
mg-kg™! Al + 10 mmol - L™ Pro), T,(27 mg-kg™ Al + 20 mmol - L Pro ), and T5(27 mg-kg™ Al + 50 mmol - L™ Pro ), to study the physiologi—
cal characteristics of the pakchoi and the soil properties. The results showed that compared to T, treatment, T, treatment resulted in a signifi—
cant decrease in the antioxidant enzyme activities, the yield of pakchoi, and soil pH. The yield of pakchoi and soil pH were remarkably re—
duced by 10.6% and 0.75, respectively. On the other hand, the malondialdehyde (MDA ) content and aluminum concentration of the leaves
and active Al content of the soil increased considerably. Aluminum in the leaves of the pakchoi and the active Al content of the soil in—
creased by 24.3% and 15.3%, respectively. Apparently, aluminum stress inhibited the growth of the pakchoi. Compared to Al treatment

alone (T, ), different concentrations of exogenous Pro with the Ts, Ty, and Ts treatments significantly increased the yield of the pakchoi by
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29.3%, 38.4%, and 65.2%, respectively. Moreover, exogenous Pro also improved the activities of antioxidant enzymes, whereas the MDA

and Al contents of the leaves and the active Al content of the soil obviously decreased. Additionally, aluminum contents in the leaves of the

T;, Ty, and Ts treatments declined by 20.4%, 45.6%, and 49.8%, respectively. It could be suggested that exogenous Pro may provide relief to

pakchoi under Al stress, with the remission effect in the order of Ts>T,>T;, i.e., the effect of 50 mmol - L™ Pro was the best.

Keywords: exogenous Pro; pakchoi; yield; physiological characteristics
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Table 1 Exogenous proline effect on the growth of pakchoi

under aluminum stress

Ak Bkg/em PRy bR R
T, 13.0£0.1bc 25.77x4.2b 2.20+0.2b
T, 11.8£0.3¢ 23.036.4c 1.670.2¢
T; 13.9£0.9ab 29.79+4.1b 2.82:0.4a
T, 14.8+0.8a 31.87+2.7b 2.51+0.3b
Ts 13.5:0.9h 38.05¢1.7a 2.80+0.1ab

T AR NE b2 (8] 3R A A R ) A 35 22 57 (P<0.05) , R[]
Note: Different small letters in the same column meant significant dif—

ference at 0.05 level among treatments , the same below.

34.0%, RPN E K, AL XN SEFR WO A
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49.8%, BLBAZME Pro A/ NI AL BRI, 22
fiie AL AR . BfE SN Pro MRBETHE /NEASEM F
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Table 2 Exogenous proline effect on the nutrient content and

accumulation of pakchoi under aluminum stress

N P K

AL sy BB SR BB SR BB
g-kg!  mg R grkg? mgeBET gekg? mge g

T, 2328b 51.22b  37.50a 82.49ab 13.27ab  29.18b
T, 16.72¢ 27.92¢ 22.14¢ 36.98¢ 11.53b 19.25¢
Ts 20.41bc  57.55b  27.775b  78.25b 13.25ab 37.47a
T, 24.11b  60.52b  30.29b  76.03b 13.29ab 33.25ab
Ts 26.87a  75.22a 33.23ab  93.03a 14.21a  39.79a
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Figure 1 Exogenous proline effect on the content of aluminum in

pakchoi leaves under aluminum stress
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Table 3 Exogenous proline effect on chlorophyll in leaves of

pakchoi under aluminum stress

gzl 4% %K a/mg-g"  M4¢%E bimg-g™ 2 b FE/mg- g

T, 0.66+0.05b 0.25+0.01a 0.15+0.02a
T, 0.55+0.04¢ 0.18+0.02¢ 0.11+0.01b
Ty 0.57+0.11be 0.20+0.04bc 0.14+0.02ab
T, 0.69+0.05a 0.21+0.02b 0.14+0.02ab
Ts 0.71+0.08a 0.25+0.02a 0.15+0.01a
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Figure 2 Exogenous proline effect on soil pH and available Al

content under aluminum stress

& 4 SN Pro Xt Al iiv8 T/ BRI ELERF R MDA 81T

Table 4 Exogenous proline effect on antioxidant enzyme activity and MDA content in pakchoi under aluminum stress

fhg 1 ALY (POD )T 1/ ALY AL (SOD ) I/ i AL AR CAT) G/ N (MDA ) Fr it/
U-g"-min’l U'g’l U'g"-min’] nmol-g’l
T, 191.43+7.1a 56.89+6.0c 12.23+£2.5b 2.52+0.3bc
T, 165.14+1.7b 44.85+8.3d 8.51+£1.9¢ 3.99+0.2a
T 181.52+9.3ab 119.44+6.1b 15.62+1.4b 2.93+0.1b
T, 192.59+2.9a 142.94+11.6a 16.12+2.5b 2.760.1bc
Ts 205.33t12.1a 164.55+13.0a 20.65+2.3a 2.36+0.3¢c
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