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Abstract: In order to establish on assistant identification method for chlorophyll fluorescence parameters and photo-

synthesis  characteristics  of  drought-tolerant  cotton,
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com showed that the maximal photochemical efficiency ( F ./
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response of photosynthesis and chlorophyll fluorescence of
cotton seedlings to drought stress was studied using four

cotton varieties with different drought-tolerant genotype un-
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(@PSIT) , photochemical quenching(gP) , net photosynthetic rate (P, ) , stomatal conductance (G,) and transpiration rate
(T.) increased with the prolongaction of drought stress time, but non-photochemical quenching (g/N) decreased. There
were significant differences between F /F  value measured at the fifth day and G_, intercellular CO, concentration ( C;) ,
T measured at the fifteenth day in cotton with different genotypes under mild drought stress. Under medium drought stress,
the @PSII, P

difference between the G, at the tenth day and the G_, C,, T, at the fifteenth day in cotton with different genotypes. If trea-

., G, and T, of all seedlings increased slightly with the prolongation of stress time, there were significant
ted with severe stress, the F /F  showed slight rising trend, but the change trends of the @PSII, ¢P, ¢N, P, and G_ were
rising-declining, and the trends of C; and T, were declining-rising-declining. There were significant differences among F /
F at the fifth and fifteenth day, the ¢/V at the fifteenth day, the G_ and C; at the tenth and fifteenth day, the P, and T at
the fifteenth day in cotton with different genotype. Regardless of the intensity of stress, the F /F, value of drought- tolerant
cotton seedlings was higher than that of drought-sensitive cotton seedlings. The gV value of drought-tolerant cotton seedlings
was lower than that of drought-sensitive cotton seedlings, and photosynthetic parameters of drought-tolerant cotton seedlings
were lower than those of drought-sensitive cotton seedlings. The recommended assistant identification methods of chlorophyll
fluorescence were intensity of stress: servere, stress time: 15 days, chlorophyll fluorescence parameters: F /F  and gN.

The recommended assistant identification system of photosynthesis were intensity of stress: servere, stress time: 15 days,

chlorophyll fluorescence parameters; P
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Fig.1 Response of chlorophyll fluorescence in different genotype cotton seedlings under mild drought stress
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Fig.2 Response of chlorophyll fluorescence in different genotype cotton seedlings under medium drought stress

Jfa] CO, ¥ (C,) B Ab H I [H] A4 SE 1< 52 1 - |
Th- TR S 3) o ARG S R B

B e AN R, S 15 d ZRBRE) G C M

NE TR E TR BRI & Fr N AL

2.2

TR0 AT AR A6 S 1 F) 101 £ 1R
(P TEMMA S d B 5 ETHES BEJG THIG TR <AL

T AEA ) 5 R ) A A = 22 S, O EL I 5% 284 W) A A%

HH AL BRI Bl A R

R(T) R

>

o3

lie
P TA] F) S 52 b T TR S Ak BRI 52 R R A

e
7%
™

FE(G,) M



IREARAE . 4 v K AR AL I P S R IEOEHG G e Ml B 4

R1 EEBETAREERBEMHERILFEERILR

Table 1 Difference comparison of chlorophyll fluorescence between different genotype cotton seedlings under severe drought stress

ELHsffa o I RIOR LPRICALZFRCR DN A= D&Y Hefb e K 2%
T L] i BACERFE PSILSEBRGAb 3% CAL2EHE R B E| SN2 DTS 3
(d) " (F/F,) (PPSII) (qP) ()
0 kR 31 5 0.851+0.002a 0.512+0.015a 0.718+0.020a 0.564+0.010a
297-5 0.84620.003a 0.377+0.022b 0.499+0.031b 0.43620.020a
A 25 0.845+0.004a 0.511+0.014a 0.719+0.014a 0.527+0.066a
HibliH 13 5 0.836+0.005a 0.472+0.025a 0.7010.046a 0.584+0.036a
5 Bk 31 5 0.884+0.001a 0.559+0.014a 0.774+0.043a 0.643+0.036a
297-5 0.884+0.001a 0.574+0.010a 0.745+0.019a 0.552+0.023a
w25 0.874+0.002b 0.557+0.007a 0.756+0.008a 0.598+0.009a
Bk 13 5 0.876+0.002b 0.601+0.008a 0.793+0.016a 0.557+0.009a
10 b 31 5 0.888+0.003a 0.582+0.015a 0.760+0.034a 0.561+0.046a
297-5 0.884+0.002a 0.597+0.010a 0.810+0.015a 0.630+0.015a
w25 0.884+0.003a 0.597+0.008a 0.792+0.002a 0.597+0.013a
Bkl 13 5 0.890+0.002a 0.603+0.015a 0.777+0.017a 0.566+0.026a
15 Bk 31 5 0.890+0.002a 0.558+0.009a 0.711+0.028a 0.480+0.062b
297-5 0.891+0.001a 0.598+0.020a 0.773+0.019a 0.516+0.024b
k25 0.886+0.002b 0.590+0.008a 0.767+0.016a 0.581+0.018a
Bk 13 5 0.887+0.001b 0.506+0.045a 0.658+0.069a 0.594+0.056a
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Fig.3 Response of photosynthesis in different genotype cotton seedlings under mild drought stress
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Fig.4 Response of photosynthesis in different genotype cotton seedlings under medium drought stress
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Table 2 Difference comparsion of photosynthesis between different genotype cotton seedlings under severe drought stress

TR i) o~ HIEBR(P,) SAFE(CG,) JifE] CO, MR (C;) EMEHAE(T,)
(d) " [pmol/(m? - 5) ] [mol/ (m” - s) ] (pmol/mol ) [mmol/ (m? - 5) ]
0 Bk 31 5 25.885+0.328a 0.380+0.014b 235.554+4.044ab 7.171+0.157he

297-5 25.422+0.477a

Wk 25 27.268+0.198a
Bkt 13 5 25.696+1.132a
5 Bk 31 5 27.548+1.265a

297-5 27.743+0.887a

w25 29.012+0.694a
Bkt 13 5 27.782+0.599a
10 kR 31 5 27.181+0.863b

297-5 29.947+0.306a

w25 29.136+0.428a
Bkt 13 5 29.208+0.315a
15 Bk 31 5 27.657+0.870b

297-5 27.809+0.905b
w25 29.724+0.417a
ikt F 13 5 29.895+0.232a

6.806+0.152¢
9.047£0.067a
8.175+0.686ab
6.924+0.229a
7.114+0.386a
8.010+0.482a
7.107£0.110a
10.314+0.014¢
12.722+0.341a
11.097+0.229bc
11.561+0.194ab
7.054+0.129¢
7.220+0.368¢
9.994+0.369b
10.870+0.129a

227.156+4.143b
253.325+2.456ab
240.607+9.903a
214.568+9.422a
210.169+6.043a
227.789+7.084a
211.239+4.730a
256.563+1.852b
257.113+0.801b
268.246+2.651a
269.891+1.004a
246.666+3.828b
250.043+5.264b
260.305+2.557a
265.554+1.959a

0.357+0.017b
0.527+0.013a
0.448+0.066a
0.441+0.047a
0.424+0.041a
0.548+0.066a
0.423+0.013a
0.727+0.059¢
0.856+0.017b
0.969+0.040a
0.963+0.040a
0.556+0.016b
0.617+0.059b
0.918+0.055a
0.973+0.047a
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