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Study on the Senescence Characteristic in Leaves of Different Cotton Cultivars
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Abstract: The changing trends of physiological index in senescence leaves were studied using fifteen
cotton cultivars under field condition. The results showed that SOD activity and MDA content were
higher in leaf expanding stage, and then decreased, but POD activity kept stable. The MDA content
and activities of SOD , POD in mid-stage cotton leaf increased gradually, and the content of chloro-
phyll and photosynthesis efficiency were higher. The MDA content and activities of POD in cotton leaf
of later stage still increased, and SOD activity had different trend, part of the cultivars were increas-
ing or stable and the decrease of chlorophyll content and photosynthesis efficiency in leaf was slower.
SOD activity in other cultivars decreased significantly and the decrease of chlorophyll content and pho-
tosynthesis efficiency was quicker. The results of correlation analyses showed that the correlations be-
tween SOD and chlorophyll content, photosynthesis efficiency were significantly or extremely signifi-
cant positive (r=0.5408% , 0.7189**), The correlations between SOD and MDA was extremely sig-
nificant negative (r=-0.8896** ). The correlations between MDA and chlorophyll content, photosyn-
thesis efficiency were significantly or extremely significant negative (r=-0. 5533* , -0. 8481 *).
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Table 1 Changes of SOD activity in leaves of different cotton varieties

U« (g+* min)™

SRl £ W H B
07-26 08-10 08-24 09-07 09-25

L= =R ME 73 ab 94.86 a b 88.50 a bc 84.68 b b 87.01b a 100. 86 a
B 06 a2 99.76 a c 66.66 ¢ c 68.46 d a 98.46 ab a101.65 a
#E 08 a95.81a b 81. 68 ab ab 90. 60 ab a 99.90 a a2 100.02 a
T g B 37 b 85.28 b c77.40 b ab 93.26 a ab 91.69 b a 100.92 a
F 8 B 30 b 86.80 b c72.18 b b 89.81 ab a 106.72 a bc 79.06 ¢

v BL Bk, TR B 43 ab 93.18 a ¢ 80.70 ab b 90. 88 ab a101.49 a a 104,67 a
Hai b 91.82 ab ¢ 79.17 ab be 85.68 b b 88.65c a109.40 a
g AT 17 b 86.90 b c78.78 b c76.71 ¢ a 100.03 a b 90.50 ab

o2 AR 35 c71.90 ¢ cd 67.29 ¢ a 96.18 a a 100.81 a b 87.49 b
WA 2067 a96.32a c73.47 b b 83.03 b a101.28 a a 100.87 a
TR AT 12 b 96.64 a ¢ 71. 46 be b 97.17 a a 105.23 a ¢ 85.25 be

) e kA, a98.12 a c75.19 b ab 90.09 ab ab 90.86 ab b 87.18 be
Rk Ay ab 88.70 ab c73.93b a 92.71 ab a 93.74 ab b 81.43 ¢
AR FF 29 b 85.63 a b 83.28 a ab 94.30 a a102.17 a a 99.34 a
2 35 bc 89.14 ab c84.16 a b 94.43 a a101.96 a a102.70 a

BT NARFRERSATRLRZERE SN BEKF, TMRFENARFERS RIS LBRERE 50 BEKF,

TH.
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Table 2 Changes of POD activity in leaves of different cotton varieties

AODy; » (g *» min)™

HKE Fhp A
07-26 08-24 09-07 09-25
L= =R ME 73 d1.46 a d1.48 a cl.82a b2.20b a3.30 b
B 06 d1.47 a d1.3%9a cl.78 a b2.83a a3.32b
#E 08 d1.44 b d1.49 a cl.87 a b2.29b a 3.35 be
A8 FF 37 d1.26 b cl.49 a b1.96 a b2.02b a3.27hb
AR FT 30 d1.54a d1.53 a cl.91a b2.71 a a3.97 a
v BL Bk, TR B 43 el.28 b dl.44 a cl.88a b2.84a a3.81a
FER el.29b d1.50 a c1.88a b2.86 a a3.79a
g AT 17 d1.21b c1.57a b1.88 a b2.00 b a3.Tlc
o2 AR 35 cl.51a c1.52a b1.90 a b2.07b a 3.09 be
WA 2067 el.28 b d1.47 a cl.86a b2.22b a 3.13 be
TR AT 12 d1.39 ab d1.51a c1.90 a b2.13 b a 3.14 be
) e kA, e 1.33 ab d1.58 a cl.88a b2.28 b a3.23b
Rk Ay el.13 b d1.53 a cl.84 a b2.70 a a3.39b
TR B 29 el.15b d1.52a cl.87 a b2.28 b a3.81a
2 35 el.11b d1.55a cl.85a b2.90 a a3.79 a

2.3 AERERHHFBEM®E MDA SR
214

MR mESREE MDA SEBEH S, &
1 /0L, AR R M 5 A i MDA & & Bl i #8
HMET A EREA - .7E7 H 26 HHFH
MDA ERBE®R . X 50§ B IRMABERE
X;3 8 A 10 H X BEREAR, LUS Bl M- 8% 3 in 1
BERR . XS5HAZER—Z,

SRR 3,8 H 24 B AR, LR AT 30,
AT 12. 053¢ AL JBRdk A, A MDA 5B R
EFRTHReEM EEeaMmEZRREE HXS
Vi#E# , MDA 5 SOD# 8 H 24 H2EHMH XM G
=0. 3443, 3 F& M B0 8 DR B L FE R
ALK SODHIEEETEML).9H 25 BHE

B 5 3 A S (r=-0. 8896 %),
2.4 FEMMBEHFEHRENENEES
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HEEMEFEENMREENEERRZ—,
HEETRORNEHEEHABR . EEEEM
HEe RATR.ERFHHAHERSESL
HEEAR B, R R S m,.8 A 24
HikB &, LEBEr @ mm T, H&ks
POD.MDA WZ L 2 R E R X, X 5HT AR
gz,

MHRDHERY,9 A 25 AHZEEF RS SOD
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Table 3 Changes of MDA content in leaves of different cotton varieties nmol » g
WEH#H
HKE Fhp
07-26 08-10 08-24 09-07 09-25
L=k MR 73 d 37.02 ab e 26.48 b c42.89 cd b61.69 b a 80.06 ¢
5 06 d34.45 b e 28.11 ab c41.85 cd b 75.36 a a 80.08 ¢
#E 08 d 27.96 ¢ e24,15 ¢ c57.20 b b 77.83 a a 80.11 c
A8 FF 37 d31.31b e23.74 ¢ c40.52d b 58.83 b a 80.05¢
R AT 30 d 30.56 b e 24.31 be ¢ 59.88 ab b 63.96 b a101.41 a
=R A 43 d39.70 a e 22,939 c45.82 ¢ b 62.55 b a 80.41 c
Hai d39.84 a e27.30 b c48.34 ¢ b61.79 b a 80.94c
g AT 17 d31.26 b e 25.50 b c57.18 b b 64.58 b a 98.62a
o2 AR 35 d32.99b e 25.00 b c49.13 ¢ b 64.42 b a 89.66 b
WA 2067 d41.26 a e 30.69 a c49.79 ¢ b62.11 b a 8l.63 ¢
TR AT 12 d 37.03 ab € 30.01 a ¢ 59.84 ab b72.22 a a 89.87 b
) e kA, d34.52 b e 24,72 be c64.41 a b 70.52 a a 99.37 a
Rk Ay d33.61b e25.91b c 65.04 a b 71.53 a a 101. 61 a
AR FF 29 d23.44 ¢ e18.35d c54.67 b b 61.56 b a 80.18 ¢
2 35 d32.82b e 24.02 be c56.79 b b62.79 b a 75.30 ¢
r(MDA 5 SOD) 0. 3443 0.1348 -0. 8896~
r(MDA 5 POD) 0. 0832 0. 0843 0. 0769

W RFHRERE = fl« = FHRRE S KM 1IN BEKE; TH.
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Table 4 Changes of chlorophyll content in leaves of different cotton varieties

¥ Eh A
07-26 08-10 08-24 09-07 09-25

HE R, BE 73 b 40.40 a b43.26 b a48.60 b b 41.10 ab ¢30.03 b
®E 06 b 40.70 a b 41.16 be 249.10 b b 40.25 b c29.66 b
B E 08 b41.80 a b42.23 b a48.70 b b 40.05 b c29.68 b
B AR B 37 b42.30 a b 45.35 b a 50. 60 ab b 43.30 ab ¢30.34 b
AR FT 30 b 42.00 a ab 47.84 ab a49.78 a b 44.79 ab c28.18 b

eh L3 eH R BT 43 bc 36.60 b a 47.70 ab a47.90 b b 40.74 ab c32.61b
HigR ¢37.60 b b 49.10 a a57.90 a b 47.16 a ¢ 33.53 ab
e 17 b 37.30 b a 44,50 ab a 46,60 b b 40.01 b ¢31.52b

GE ) R BT 35 b 36.30 b a 45. 40 ab a47.10 b b 37.28 b c30.17 b
B 2067 b 39.50 ab a 45. 20 ab 249,90 b ab 44,03 ab c32.43 b
AT 12 b 38.80 ab b 41. 40 be 249,40 b a 46.25 a ¢30.87 b

Ef 8 Ju 3F FRde A, b 38.20 ab a 45. 80 ab a 51.10 ab b 42.95 ab ¢ 30.96 b
FRde A b41.00 a b 44,46 be a 50. 90 ab b 39.55 b c29.18 b
AR FF 29 c37.20 b b 46.00 be a 49. 60 ab a 45.06 a ¢37.20 a
2 35 c37.00 b b 48.50 ab ab53.10 a b 47.48 a c40.31 a
(MRS ER 0D 0. 1189 0. 1030 0. 5408*
(HREREH POD) 0. 0239 0. 2706 0. 4122

(HERAERMDA) 0.0513 -0. 3640 -0. 5533*
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EA-FIUMERTEEMHY S, HRAL
BE MBS IS T .8 A 24 H LAJS BE M1 18 m T
1K, H Pn M8 L 5 R MDA S B ESE
mME, XE5MABRLGR - . FHERE
W, R MDA & & S B M-S EREEN
FHRG 2 RENY A HESE TR RESEM A
JEERE TR EEERER,

A AL, A Pn A2 fE22 R, S8R Po
EHZESEEEMREX;8 A 24 H Pn 5 MDA
B EMAMEEG=-0.1573);9 H 7H Pn 5§
POD &2 —EMIEH X (r=0.2770) , 5 MDA
BRAE(C=-0.4228);9 A 25 H Pn 5 SOD %
PERBEFEMELCE=0.7189""). 5 MDA &
ERBERMEAL(=-0.8481""), FRERE
HHEESERN Pn &, )58 SOD E#&E.
MDA S®ENM A Pn &, EEEEMR, TN HE
ZREBR, LM R E# SOD & # . MDA & &
Al LAYE R 8 78 & P b 2 B A8 1R

x5 FEBERZFHHF Pn TR

Table 5 Changes of Pn in leaves of different cotton varieties

pmol « (m* « s)™

s e W2 H
07-26 08-10 08-24 09-07 09-25
LEdnR wME 73 21.9a 23.8b 24.6 b 18.6 b 14.5 ab
% E 06 19.5 b 24,7 ab 25.5 b 18.2 be 14. 9 ab
wE 08 21.2 a 23.8b 24.8 b 18.5 b 14. 7 ab
T g B 37 21.7a 24.9 ab 25.8 b 21.3 a 15.1 ab
R AT 30 22.2 a 23.1b 25.7b 19.0 b 13.1b
v BL Bk, TR B 43 19.0 b 25.6 a 30.1a 18. 3 be 14. 9 ab
FiER 19.2 b 26.9 a 27.9 ab 18.8 b 15.2 ab
g AT 17 18.5 b 20.4 ¢ 24.3 be 13.2 de 10.9 ¢
HZ R AT 35 18.6 b 21.8 ¢ 25.2 be 16.8 ¢ 14.5 ab
WA 2067 20.1 ab 21.8 ¢ 26.4 ab 16.1 ¢ 14. 8 ab
AR FT 12 20. 3 ab 18.8 d 22.5 ¢ 15.7 ¢ 14.1b
PR R AR e A, 21.5 a 2.6 ¢ 27.0b 14.6 cd 11.3 ¢
R Ay 19.0b 19.8 cd 24.2 be 14.1d 11.0 ¢
TR B 29 20. 3 ab 24, 6 ab 29.5 a 18.2 be 15.2 ab
2 35 20. 8 ab 26.5 a 30.2 a 19.2 b 16.4 a
r(Pn MRS E) 0.5787" 0.5145 0. 3811 0. 3467 0. 4948
r(Pn f1 SOD) 0. 0155 -0. 0827 0.7189*~
r(Pn 1 POD) -0. 0245 0.2770 0. 0628
r(Pn #1 MDA) -0.1573 -0.4228 -0, 8481~
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MR 6 AT L, A R 28 2 5 B i B AR 8 B0 B
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Table 6 Comparison of cotton yield among different varieties
s - B BHE & 45 BT B R B2 AR
i /A /g /% /g /g
R, BE 73 5.20 4.90 37.40 25, 48 9.53
BHE 06 5. 80 5.00 36. 70 29. 00 10. 64
B 08 5.50 4.80 36. 60 26. 40 9. 66
AR BT 37 5.00 5.10 36. 30 25. 50 9.26
e #5 BF 30 4,80 4.80 35. 90 23. 04 8.27
r(FHF S Pn fIF=ED 0.6922
r(FF IEE Pn fIF2 &) 0. 7508
e LR e BT 43 18. 70 4,90 41. 40 91. 60 37. 90
HigR 18. 80 4.90 40.70 92. 20 37.53
T 17 17. 60 5.10 39,20 89. 80 35. 20
r(FHF S Pn fIF=ED 0.9986"*
r(F 88 Pn fIF=ED 0. 9838*
G- B 5 B 35 21. 60 4,90 41.80 105. 90 44, 27
B 2067 22.10 4,84 42.50 107. 80 45, 82
T 12 20. 30 5.14 41.50 104. 30 43,28
r(FHF S Pn fIF=ED 0. 8403
r(F 88 Pn fIF=ED 0.9913**
R As Frde A, 24. 30 5.20 40. 80 126. 34 51. 57
frde A 24.10 5.00 41. 40 120. 50 49. 89
A BT 29 25. 00 5.10 41. 40 127.50 52.79
B 35 25. 60 5.30 42.00 135. 70 57. 00
r(FHF S Pn fIF=ED 0. 9366*
r("HF S8 P fIF=8) 0. 8543
HHE, BEABEAMTEAANSTETRSEM,
3 i e, YIS A& BR— RIS R, DB

MRBERGEEHNE, AR S EE
A A= AR AL AR R - 3 R A I R 4 MR R,
HEREZHMENSE A B3, 1A SOD & #: At MDA
FEMNERE; PN R BRI HEA TR R A
PR 2 B BE, SOD i 4 #1 MDA & & K F
K% ,POD & &R & LS . BEE M #b 38 m, A
FE 5§ EE K B, SOD fil POD & #.
MDA §E&¥MBEW M, H FHRELRPBHE
AL B EAmEt R EN G EREKALE
AT B 5 B A S 3, B R o Ak — 2
%, SOD & ¥4 T K&, % 2 )8 35, POD & #£ f1 MDA
SERBEHM, ATMEFHEE HEESTE
A HEREAL, oM 5% MK RS R
MRS FE I WA LR RN, T8
MR SOD {EH TR, i B EME,SOD
TR, MR EREN MDA SR EBEHR,
BRBEEHEHERIIETFEENERZ —, &
XHHRZFFX—45R .

HAEER-NEASRE, EM RN, 4
HARH R ERBENRERESTE RN EEE

b Se e MR B 4 F , YR e iE R S
WU 3 B R AR P R B B 2T &
SCEER, M R SOD IE HE W A &, B X
A H H R A R AR i Ak BN IR B BB B,
SOD & $4 Ry v B3 m i _L A i 4,
Ml AR M R B R T RERNBAH
F 2, /9 DL BUR BE, M A SOD 1 A Bz 42
RLALBEABMETEREN HO,, LiER
POD E##RF , Y@ A A hZE =B E R
WS BRAE ) JE . 7= A A AL I8 BRR i A AL R
MDA R, X 5[i& SOD & 4 F k&, POD 7% #4: 3%
sl POD wE#ERE R B R —H EF, ERME
REAWES, —FHE A UER H.O,, R
MRENBAZ — AT HESSHERKE
i, EE A A, RS RIBIE S A AL, BAEY
TR —E Y B, g — 05 F M RORL, T AR
MY BB

W15 A AR R EESR ., AT
AWK, —REEEHBRER, RAMFEH
SOD % V1w, IR i3 | 4L ™% MDA B 3%
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REfR, SRR E LA REHRRE; —KEE
ZHBRR, R R EH SOD 3 # 8 8 T R,
BEpg S EALF=Y MDA B, M SR RMHR, 8
AERLHBMK, ZEIWE. 15 NS HMEERAR
R EFH hEEREE

MWARRE S & ERBIRERITERE,
MRJER SOD EHEHZRESR EAHEER
ZHMBEFME(r=0.5408" ,0.7189**), 5
MDA 2 #; 8 3 i #H5 (r=-0. 8896 * )5 i M A
Gl MDA EMSZESE.EANEKEBERMR
1B 3 A M 2% (r=-0. 5533* ,-0. 8481**), H] WA
RGBSR SOD MK MDA & &, I 1E K
AT E LRI A RN RSTRS
HEEXE—-FEEMHX MEERESTEENR
—EMEMX, BE . EEFRPHTAZEHTEE.
HEHYBBARE T RAOBERT, RER—EEEIESR
iR SOD.POD ¥t i 32 5 , B BUF R R
FEMEEEMT Sy B HE, EEMN A
M EE#AR BAEELREX.
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