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Effects of ascorbic acid on growth, development and photosynthetic
characteristics of cotton seedlings under low-temperature stress

YU Hang!, CHEN Yutong?, CHENG Xingi®, CHEN Pengpeng?®, LI Zhibo?, XIE Zongming®, LI Youzhong'

(1. Cotton Biotechnology Research Institute, Xinjiang Academy of Agricultural Reclamation Sciences, Shihezi,
Xinjiang 832000, China; 2. College of Agriculture, Shihezi University, Shihezi, Xinjiang 832003, China; 3. College of
Biology and Agricultural Resources, Huanggang Normal University, Huanggang, Hubei 438000, China)

Abstract: To explore effective measures for improving the cold tolerance of cotton seedlings, cotton cultivar ‘Xinluzao
61’ was used as the experimental material. We investigated the effects of foliar application of ascorbic acid(AsA) at
four concentrations (0, 50, 100, and 200 mg/L) on major growth and developmental indices (plant height, leaf area, leaf
relative water content, and dry matter content), photosynthetic parameters (Pn, Gs, Tr), and chlorophyll fluorescence
parameters (Plass, Fm/Fo, Fv/Fm, ABS/RC) in cotton seedlings under 10 <C low-temperature stress. The results showed
that, at different stress durations (0, 1, 3, 5, and 7 d), the growth and developmental indices as well as photosynthetic
and fluorescence parameters of cotton seedlings treated with AsA were superior to those of the control (without AsA
application), and 50 mg/L AsA exhibited the optimal effect. Compared with the indicators on day 0, cotton seedlings
treated with 50 mg/L AsA for 7 days under low-temperature stress showed increases of 14.59%, 23.24%, and 17.18% in

WimHEA: 2025-06-07 fEE A4 2026-05-21
BEEWE . HAr & IR LI H (2022DB014. 2024YD026-13); #1LE U E TR EHAS 7L H (Q20222903); £ 7] F KAl HT
% & 1T (CXFZ202308)

{EHB/N: THI(L988—), %, FraEZiA, Wit, BIEBIZCR, EEMNFEMIEPUEF TR IEIH S M 7T, 18999323663@163.com;
*lfEfEs, HER, W, AR, EENEAEDUS AR IRaH &M, 2529629871@g.com
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plant height, leaf area, and dry matter content, respectively. The main photosynthetic parameters(Pn, Tr) and Fv/Fm

remained at relatively high levels during the first 3 days of low-temperature stress. In conclusion, exogenous application

of an appropriate concentration of AsA can maintain high photosynthetic capacity of cotton seedlings, promote their

growth and development under low-temperature stress, and thereby enhance the cold tolerance of cotton seedlings.

Keywords: cotton; low-temperature stress; ascorbic acid; growth and development; photosynthetic characteristics
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Table 1 Plant height and relative growth rate of cotton after ascorbic acid treatment

AbF b FOK IR ELPN EAPS

T1 PRisi/em (16.8040.35)c (17.2649.28)c (17.8540.38)c (18.5740.32)c
WK% (2.7440.18)c (6.2540.28)c (10.5420.35)c

T2 Fri/em (18.5040.25)a (19.4740.35)a (20.2340.38)a (21.2040.42)a
B FI% (5.2440.22)a (9.3540.32)a (14.590.38)a

T3 PRi/em (17.7029.30)b (18.4440.26)b (19.0340.30)b (19.6940.33)b
B % (4.1840.19)b (7.5120.29)b (11.2420.36)b

T4 Fkimlem (17.8040.32)b (18.5540.29)b (18.9340.31)b (19.4340.30)b
K2 % (4.2140.20)b (6.3540.27)c (9.1620.33)d

e 4RI RIS RN G TR R OR A HLR 1 22 57345 S i 7 X (P<0.05).

2.1.2 FRMBRA ARG Gt mBRAET YRS
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Table 2 Leaf area, leaf area growth rate and dry matter content of cotton seedlings after ascorbic acid treatment

b Bzt EPN EIRPN 5K EPN
T1 iR lem? (61.0543.30)b (61.64+1.11)b (67.3020.03)b (71.06.14)b
TR S K 22 1% (0.9740.50)c (10.24+1.20)b (16.4029.80)c
TR0 2 1% (12.5340.29)c (13.030.70)c (13.501.30)c (13.7140.90)c
T2 T A fem? (66.62+14.71)a (70.51+2.79)a (77.52425.77)a (82.1029.60)a
T ARG K %1% (5.8420.60)a (16.3620.70)a (23.2440.50)a
TR0 & 2% (13.100.71)a (14.0140.49)a (14.82+41.06)a (15.3540.33)a
T3 iR lem? (63.0045.07)b (65.5942.07)b (72.59412.04)b (76.661.00)b
TR S K 2 1% (4.1120.40)b (15.2240.60)b (21.6820.40)b
TR W50 2 2 /% (12.9340.47)b (13.6240.74)b (13.9040.80)b (14.2029.75)b
T4 T A fem? (63.5847.06)b (66.27+2.95)b (72.93+12.22)b (77.1920.72)b
T AR S K 22 1% (4.2340.50)b (14.7140.80)b (21.4140.60)b
AR T8 25 2/ % (12.8740.70)b (13.7540.58)b (14.07+1.00)b (14.2029.40)b

e 4R RIS NG SRR OR A HL R 1 22 57345 S i 7 X (P<0.05).
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Fig. 1 Relative water content of cotton seedling leaves under ascorbic

acid spray treatment
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Table 3 The photosynthetic characteristics of cotton seedlings under low-temperature stress

27D JOSi] FOKR EAPN IR ELPN FIR
Pn/(umol m 1)  T1 (6.22+40.46)a (0.7240.26)c (1.9241.18)b (-0.9140.28)c (-1.3940.16)b
T2 (4.0340.73)b (5.930.50)a (2.1040.55)a (-0.4240.34)a (-1.2240.16)a
T3 (2.6040.41)c (3.021.24)b (0.0940.08)d (-0.5140.37)b (-1.6240.08)c
T4 (0.320.10)d (0.7540.32)c (0.1640.13)c (-0.57+0.14)b (-1.3440.14)b
Gs/(molm=1)  T1 (0.0820.03)a (0.0120.01)b 0.0320.02 0.010.00 0.0140.01
T2 (0.0420.03)b (0.0740.03)a 0.0320.01 0.0120.01 0.0140.01
T3 (0.0320.01)b (0.0520.03)a 0.0220.01 0.0120.01 0.010.00
T4 (0.010.00)b (0.0240.02)b 0.0240.01 0.0120.01 0.0140.01
Tr(mmol m=1) Tl (2.5040.70)a (0.5340.31)c (1.0440.97)a 0.4120.17 0.540.23
T2 (1.530.95)b (2.430.76)a (0.6740.41)b 0.56:40.48 0.55:0.25
T3 (1.0240.26)c (1.59+1.14)b (0.6240.42)b 0.540.45 0.4740.18
T4 (0.380.12)d (0.5140.43)c (0.4540.34)c 0.3940.25 0.49:0.35

e 4R RIS RN G TR RO A HLR 1 22 57345 S i 7 X (P<0.05).
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Table 4 Changes in chlorophyll fluorescence parameters in cotton seedlings under low-temperature stress

fabr phEL HFOR FIR HIR H5KR IR
FulFo T1 0.1940.01 (0.180.00)c (0.6820.11)a 0.6720.09 0.6820.07
T2 0.210.09 (0.4240.02)b (0.590.07)b 0.7020.12 0.6740.08
T3 0.2020.11 (0.510.03)a (0.6820.05)a 0.7120.09 0.660.02
T4 0.1920.01 (0.5140.05)a (0.6240.14)b 0.69:40.08 0.7020.08
FulFo T1 0.8120.01 (0.8240.00)a (0.3240.09)b 0.330.09 0.32:0.07
T2 0.8120.01 (0.5840.02)b (0.4140.07)a 0.3020.10 0.3320.07
T3 0.8240.13 (0.49:0.04)c (0.3320.06)b 0.290.08 0.3420.02
T4 0.800.27 (0.49:0.05)c (0.3820.13)b 0.310.08 0.3020.08
ABSIRC  Ti1 (1.49+40.08)c (1.2740.07)b (3.96+1.56)a (4.201.18)b (4.1820.87)b
T2 (1.6040.22)b (1.7140.04)a (2.9340.51)c (4.3741.35)a (4.04+1.06)c
T3 (1.7740.61)b (1.7840.18)a (3.4540.57)b (4.26+1.29)b (3.530.23)d
T4 (1.9940.51)a (1.8340.15)a (3.44+1.49)b (4.0640.81)c (4.49+1.22)a
Plags T1 (5.49+1.13)a (5.390.91)a 0.0320.02 0.0240.01 0.010.00
T2 (4.5240.98)b (0.1640.01)b 0.0420.02 0.020.01 0.0240.01
T3 (4.3320.85)b (0.130.03)b 0.0320.01 0.0240.01 0.020.00
T4 (4.1740.67)c (0.1240.02)b 0.040.03 0.010.00 0.02:0.01

W FIBIAS R 5B 7] — B i) A ) Ak 2 ) ) 22 5 A G891 27 5 (P <0.05).
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