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Abstract: A pot experiment was conducted to investigate effects of addition rates of cotton stalk and the decomposed days of
cotton stalk on the antioxidant enzyme activity and physiological parameters relative to photosynthesis of cotton. Results
showed that substances from decomposed contton stalk inhibited the germination of seeds and the growth of seedling for
cotton to some extent. With increasing decomposed days of cotton stalk ,and rate of stalk added, the net photosynthetic rate
(Pn), stomatal conductance ( Gs), Transpiration rate ( Tr) and intracellular CO, ( Ci) in succeeding cotton leaves
decreased respectively. When stalk addition rate was 10 g+kg ™', Pn value was slightly higher than control (without cotton
stalk addition), while when stalk addition rates increased progressively, Pn value decreased correspondingly. At the
addition rate of 90 g-kg ™', Pn value of succeeding cotton leaves decreased 26.8% and 43.4% respectively at 30-day and
60-day decomposed time. With increasing stalk rate and decomposed time, POD activity increase, SOD and root vigor was
declined too, but MDA content in leaf was enhanced. The results suggested that the decomposing substances after cotton
stalks returned to soil have autotoxic effect. Cotton seed germination and photosynthesis physiological activities were affected

by decomposed substances of cotton stalks.
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H A R SR PR SR A T o I B RS AT IR L, BT FR 40 PR AT VR IR, DR B B AT X AR AR
BER R , B & BA WA RS AT BRI ARG RS o (B, B B S fEWREFF 253 T K Bz
IV By BB R T R T H SR O A2 R, 3 3 3 R 2R = A R R ' R AR ST/ N E RS AT S A 3
VEFE SR, SBUNE B B R ZEAAE RS2 AR s /INZE 43006 1 A B SR AT 410 S A 6 1 0 A AR, 7 AR
Vi1, NG P S e s DO VAN A s o 1N 922 | = T 8 N B 7 0 2 4 o s DR (/L GRS
RSE, BEE A R TS o MAEEA —E MRk A AN Ak B R B A 4 BR AR A A
BN S AR, XS T R s P s

TEARRBEEINR H AR S R G, M KT 1 A 670 T 007 5 M AE RS 38 P ) I TR0 (R b A o A T
HEE WG LEP R — DN ERN A SR, BT B G 3R A Y2 R sh S T
TN B B AR SO RA EE B, A ¥ E AR LR FTE B X L3855 4 LR MR A #F
W EREEME TR S S™) (B AR A6 RS R H B K (7] 4 JE5 5 18] Ja of A 26 A K 1 TR 38 SR T4 3 o
St , AW SUAR RS FTAE A R E A it [] A [F] RS FF iR H B X AR AL DT S AL BB T PR FOG & AR B M e, 47
HRRMAEFE L B 5 LB E PR, B 7688 R LT MERE S AR 22 & B RS FHE H IR AUR =R R
1 HREH=E
1.1 A5 XA

R X AL TR AT T, R4 85°59'50", Jt.4i 44°18'58" , Mgk 443m, 4E 73 H BB [A] 34 2865 h, KF
10°C FHIR Ky 3480°C , TLFEHAE 160d , B4R /K & 208mm , F-3478 & & 1660 mm , J& IR K ffi <45, S IR
PRI B MR I R B K, M A AL X . IR T 2006 ~ 2007 4E7E A T F R F KRB
FIUEIRE AT, BOAR AL SR OB R 13 5 A RO, H A PLR 13.4 g-kg ™', 2K 0.92
g-kg  2B0.71 g-kg ! IRAFA 78.0 mg-kg ', HAHE 66.5 mg-kg ', A 170.2 mg-kg ',
1.2 &kt

BUXF M iR AR AEAE FE 523 07 )+ 38 (RTZE FoK) Fe/MIR A, Bo AL 10,3090 g-kg ™' 3 MREERSRE TS
TR T 5K, B 30d(T) #160d(S) , Fhit 8 AL, 7351 - T-ck (FEf# 30d, X ) \T-10 (J&##% 30d + 10g F5FF,
JEAHR) \T-30.T-90..S-ck (JEfi# 60d, Xt i) \S-10 (J& i 60d +10g FEFT) \S-30 F1 S-90, JE it & i L€ A TLAE
H, FLAE AR 28em, 5 36em, 454 1 15ke, A RERN 6 b, B 3 bk, A 8 IR, HMEIE LT R H&E.
FERRT S AW 3605 ; 40 BIE B BRI B 0 5 M PR 2R 8 A W B AL B (SOD) 1 1 (i Ak
B (POD) 15, it i —EE (MDA) & & R RIE AR & & , 7EE I E B & BREFETR
1.3 oy

ALY B LG (SOD) T it A AL W EE (POD ) ¥ 14 . B (MDA ) & BRIR R IE /1M R G 4
S0 gy g MR A BOR PR BRI , B e A R G547 L1-6400 644X ( LI-6400 portablepho-
tosynthesis system, 3£ [E LI-COR A &]7%) M%E .
1.4 B GeHrik:

BAEAL TR Spss 6. 12 Geit- it o34
2 ZR5H5m
2.1 ARAEFEFFIE H X F 5 W R IR R AR K 2 e

A TRV ECE RS FF I F A [ FES fige B () X A AE AR ) R 2R S8R e (3R 1), ELR W M 7E 1 o 1 k[, RS
FFIE H B3N, AR AERD T i e P R, AR B AN ARE AT B3k 90 g-kg ™' B, B A% 30d 1 60d 43 1] Eb X HE B
Hi 1d F2d, BEsREESS , Mot Wi L. NIEBBRERE , MIERK T R 2 2 AR ER T
i BN, 5% B E R B TR MR A 2, A 10 -k ™' RS FFALIAR A R T 57 T4 B, A
30 g-kg ' F190 g-kg ' AEFFETAER T E o HRA , B REFEAE 48 P A Wk BE X AR A2 4K 2 I AR BE R
RV BRI “ WRIERUN” , SRR FRR SR O AR AE P T 89 & A SE R — B0 . B 30d b IR ARRAET
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IRBVR R TR 60d, 2 ALTIE IS0 7.9% 14.1% 7 15.2% . SOIMAEREFEIERE 1), 1E— 2 B8

B LR T ARAER TR0 % S Tt B IE] B T REBR AP B RO BLR

2.2 RFEEEAREN AR RIS

K 1
FRABRERFAS 7132 ik L [ A9 B 6 X1 76

EERRRSH S B R R (K 2).

BERF AN FHEZMEREYENZN
Tablel The effects of cotton’ s stalks returned soil on seed’ s
bourgeon and seeding growth

MEIERE AT /% 60d FOALIE , ¥t & HRAR T A% 30d; IS MERTE()  RFR(%)  BHRTE ()
R ey R
5 T MRS, S ARSFFR Y 10 ke BE, H0AE s 0 5
W TR FEE TR, 2R TFREEE, T-30 5 be 93 a 11.65 cd
H A AFEFFE 7 90 g-kg "B, JEf# 30d F160d % T-90 5 be 92 a 9.95 e
A ERTHIL X B T 26.8% F143.4% , £ 7%k SO #5e % a 1147
BIREAT . KALTHE ME COE MR ) o o o
TS S A R A B KA s 0. Coir

SCRBERSFRE R B0 %, W R MG, BL e AT I
90 g-kg B, AR 30d A1 60d K AR TR A Bt
BRI 32. 5% F1 28. 6% , k5] T BEKF. b

* Ji i KX Decomposed days(d): T =30,S =60; fiIEFSFF &
Cotton stalk amount(g-kg™!) :10,30,90; % ¥4 K [w —4bBH 3 K E
1 FH){E Data are mean value in same treatment; /A [f)FERFFRR2ZEF

21 (P = 0. 05) Different letters mean significant difference at 0. 05
levels; T [F] the same below

T, A BAEFRIS , AR 2E T R SALIF L, Inss T 78
YRR, B8 T A 4EHE CO, KRNI RE 1, A A TR
RS, BETMIR R T A RO R R, BEE TSR
F BN, RS AT ™ AR A BRI, TR T IE W A A B, R BUALCH]  BHAR T CO, B BERL 5584k , A
T A B E R

R2 WBAEBFTHENM R EXGERRSEXHRSBEZ M
Table 2 The effects of cotton’s stalks returned soil on Pn and the exchanged parameter of gas

yhgm 7%%%&% SALTE Jfala] CO, e BE ?T@%liﬁ 7J<ﬁ‘ﬂ)fiﬁ$
Treatment Net photosynthetic rate  Stomatal conductance Intracellular Transpiration rate Water utilize effect
(“_mol.m—zs—l) (mmol-m~2s1) (uLeL™1) (mmol-m~2s1) ( wmolCO, *mmol H,0)
T-0 10.17¢ 0. 120be 51.41g 3.07¢ 4.07
T-10 11.39a 0.177a 99.15a 4.02a 3.31
T-30 9.89d 0.095¢d 48.42h 2.43f 2.84
T-90 7.45e 0.105be 89.09b 2.71d 2.75
S-0 10.48b 0.131b 66.33d 3.17b 3.31
S-10 11.21a 0.130b 62.45¢ 3.22b 3.49
S-30 6.65f 0.069d 61.44f 2.25g 2.95
S-90 5.93g 0.072d 79.02¢ 2.59% 2.29

2.3 FEFE X ARIEM SRR S BRI

HRAERE FTAS [ 4 FE 2R ) JEG i b ) o A B I 7 4 R B M AL IR 1, BEAS AT 8 R 93 22, 4 R
ERME, B RS 2 R AV E . L, B 30d, ARAHEEM SR TEERARE, T/E
fif 60d ZBUSCTH R Ja FEIREIE S A 10 g- kg FEFTA, 4R 2 S R LM T 6.2% , (B fNA 30g- kg 70
90g- kg B, £ XS FRIRAD T 8.9% 1 16. 9% ; BUEF BN % 60d , A [FI R ARAT B it 4 38 15 2 2091 L3 R IR
T4.4% 11.7% M 18.7% o ULHAIEE= RN T RAEM A e & BE T AAE K SMILR BN - A B 2 5 3, 38
PAZERUE Sl IR E S
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2.4 ARAEFEFFIE F XA A6 A Y TR A 5 eT-0 ©T-10 8T-30 0T-90 850 ®S-10 @S-30 ®S-90
2.4.1 XH7E POD TEEHE M ;;g s
POD A 40 I T BRI MBS RGE, WA w2 sof U GNER
BEPEIRETOEERAZ—, EE SHREHAR ;; N ggg
A B S AR LB AL A BB A <2 20 [ AN B ggg
R B R ™ M E N W E ¢
K% B IAE K, AR LI H POD YE MRS, N Scding R Baing JHER g

MR 60d J5 7 /7 i) POD MR T/ 30d( [ 2) , K I HAERERES BTG A AR

L EHIABE T, A 10 g kg T REFFEIRRIEM A POD 1y | e effects of cotton” s stalks retumed soil on chlorophyll
BEHE MR/ T30 B8 BEE I ARE AT 230, AL M A B

ML B3R , LA A 60d )5 , L) POD EETE MRS IE B, A 90 g-kg ™' #EFFRIARAERT A POD P2 10
grkg [ 3.5 £ (HAEFFAEH , HHA 2 PURERS AT RS I, POD B S Mt B Wi 4R 1 , b A% 60d J= , 43 512 %
MR 0.57.1.24 £5H01 2. 34 £%, 2R B3 . MRAEMRRK POD BHEEMEE T bR, B THEES (K 3)  ZERIA
W, R 60d JSARAEAR R (¥ POD BEYE ML THEMAE 30d 1. BRETHIRIBIAEIIMA 10 g- kg™ REFFHOBEIE 1E
INT X IRON AR AL B AR 2 BUBEE I AFEFT B3 A, AR AR POD BEIE PRt BE 2 355 , Horh 7E /i % 60d L3, 3
TS AL B RIAR 2R POD BEHE MBS IRIE AN T 35. 1% \89. 6% H1 184% . 15 W 7E 303 18] i I [A] O SEE 4 , 4 7B
AT G =Y LR P AR R B Z , TRORE AR R 59 POD BHE MR AR TR P

aT-0 aT-10 =T-30 0T90 5S-0 =S-10 @S-30 & S-90 oT-0 oT-10 ®T-30 oT-90 8S-0 &S-10 @S-30 ®S-90

720000 - £ 35000
£ 'S 30000 |-
= L % = ivi
' 16000 Eii ﬁm 25000 [ o E§
) e byt NPUE 7% 5 10000 N B AN BERAAS X 5
3 SEizz ! 4 K NP=27 3 N B =7 N =53
4000 7 =1 Y RNE=X% N B AN BERAAS N | Lt
SR 7 PSR VAN SN N B N =
8 7R E A N B N EUA g s00 AN BV AN BUY N EA K
S N EVK BN BEwA BN BYA e L WMNEYA 2N BUK AN BEVE
il Seedling B Buding  JF{EH Flowering Wi Seedling B Buding  FFEE Flowering

K2 HAEREFRE EXIRAER F POD I Pk s R K3 HRAEREFRE HASHRAEAR R POD J& M KI5
Fig.2 The effects of cotton’ s stalks returned soil on POD activity of Fig.3 The effects of cotton’ s stalks returned soil on POD activity of

cotton leaf cotton root

2.4.2  XtHRAE SOD 5 MR

FEPFEWIR T 52 2 15 S Y X 13 5% A R HE BT RE 1 AR A S5 A SOD 1E /K E /B 5%, SOD BB 7E ¥
S G RS T A TP ISR A AT B IR PR, ZERE MR AR, AR s i

FaAEM F- SOD EHE ML (B 4) 76 B BRI 30122 R K, FFAE R B3 3 , i % 60d 5515 % 30d 22 Ji]
- SOD s T 7E v A I A 22 R K, ZEFFAE A R 30d KT A% 60d , BEE 5 #38 H &3S i, i /- SOD
BT R W, 7E D075 101 A% 60d Jin AR #F 10.30g - kg™ 1 90 g- kg™ B it 5 SOD il I 1 43 5] Eb Xof HE e A1
18.8% \21.3% F128.4% , MIEARFR SOD {EME N AR FF LA B v 3 hn (&1 5 ) , BEE S FF &3 i, AR & SOD
S T 2 I T R S, i B 60d R RIFSFFE AL B HIAR 2R SOD BHE M4 7 L Xt B e T 23.9% .20.4%
H146.9% s FEFF A RIS i it [ AH L, B B BAE MR IEAR R SOD F & M A5 FT IS % 60d 403 K-F )& g 30d, Ho
Ji& fi% 60d , FFAERAMR R AUAR R SOD B YEAE I AREFF 10.30g-kg ™' F190 g-kg ™' B4 2 S % 30d AbFR[ 2.1,
1.8 f5HF1 2.7 £, VLEAMMAEREFT MR ™4 T A FW R, AL E I G- AN SOD BRE M, 1 BRA B R, R4l
MRS, &5 T B St
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Fig.4 The effects of cotton’ s stalks returned soil on SOD activity of

cotton leaf

2.4.3 XPHRIEM H- MDA & & K520

SODjF11:

Fig.
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Z ol = INE S

2 =N _. _a%u

2 50p NE B GNEZ
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2100 NE K ZANE &
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5 The effects of cotton’ s stalks returned soil on SOD activity of

cotton root

WY B BB P20 E AR EBRIR AR, T R (MDA ) 2 REE o Sk 1 e 2 o0 il
724, MDA (97 B AT Rt BRI AR O i A — s o 5 5, L A B T AR WA 038 3 5 1 3 AR BE

AR BARAEFS 138 H S i@ AL 35 , MR 46 R MDA
CRMEEETHBEOMESE, 2R TREEH(E6)
J& f# 30d F1 60dMDA & B IF LB &, FHE HE N
90 g-kg ™', MG ANE] 2. 1 F5H0 3.3 /%5, AREILLHE],
BENAFEFFIE H B F3S M, MDA & B b 321 ,
FIERAIC R A ., T FF A6 22 080/ ) , 5 v 1 1 S
60d fII AFEFF 10.30g-kg ™' 190 g-kg'Bf MDA & &4
FIELXT BRI T 10.7% \35.3% F144.3% ,AEHAH 2
P TR R REE FFE H &R 60 g-kg ™' F1 90
g+ kg ' BF, MDA & & 4 B L Xt FE 3 i T 17. 9% A

W AR

eT-0 oT-10 =T-30 oT-90 8S-0 =®S-10 @S-30 & S-90

~ 120

%” 100 %E’i

= L %

BN 2

g 60 AN R

8 S8 7%

£ 40 Sos s

s = 2 N B8 pl s
SV E VE ¥V E
S BV AN B 4N Bk

ﬁ‘#}i Seed mg 7 Buding  JFAEH Flowering

El6 HITERSFFIE FIXTARAENT i MDA & &5

Fig.6 The effects of cotton’ s stalks returned soil on MDA content of

cotton leaf

64. 8% , MITAEHAAN [ AL R 6] i - MDA &5 B SR BEW/ N . FT L, BEH AR FERE AT IR i 7= W O BLR , MR AEAE
WL T A6 E , A A BT E AR, X E A M R — 2 0, R TIRIEAE R AR, Fn

M J MDA 7KF3EE# A B o
2.4.4 XHRAEIR R TE T HIRENE

MY ALUR IR TTC KYRE J7 2 40 M P I H 7 503 R T35 1 0 — PR B, B 48 7 36 AR B0 A2 R A AR oA 9 RE e

B
TEMAEAFIAE T N, RATE DRI EH TR,
PR HREAR , T AE XM R = (18 7) o Hp R
[RIFEAT B AL B 8] , AR AR I 7 REANA RS AT & B3 i, 2
WA o oAb BB A% 30d 1 60d , 4R A {5 770 51 EL X FR
FEAK T 23. 8% .45. 5% .53. 2% F1 23. 3% .29. 0% .
34.8% ;w1 JE % 30d MR TEMR R I 1 & T IE ## 60d
i, MEE A AL, TP M Z R AW R, N
KERAAWES , BEE TS L H B, R AB @K, &
BB 2L MARFR BB, TR BE I AR, A
WRAREREZTZEME , EEERRENIER K.

TTCIEN

TTC vigor (ug-g™-h™")

aT-0 oT-10 8T-30 oT-90 8S-0 ®S-10 @S-30 ®S-90
200

—_—
® N
S o O

T

Iy
MMHNH

&
o S

'&‘ Seedling ﬂ%ﬁ Budmg 9?12#}3 Flowermg

B7  ARAEREFT IR HASHRAEAR R 15 T R

Fig.7 The effects of cotton’ s stalks returned soil on root vigor
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3 #FigEitie

TEATIE 4R R R VU & B i R B RIR 4 % R 7 1, 56 TARAERS A48 H ) IE TR 28OS B 5 #)
Bee ) (B A A5 R PP AR AE RS RS F A 67 TSN o K A R FE I A 7= 2 I PR SR X 7 R 25 0
Yy e A RN HIE R WA AE , AR B — AR FTE A ™ A LB BORIE T g, — 2l
W LR A B A7 7E B AL JBOE 1 21 Rt A\ B SRR, 53— S R W A R AS AT R T 7 A B i
BT o ASBRST R P AR IERE TR R 30 g-kg B, AR 30d JF , X AR AL T RO & A
FRAEA KA —E KU R , AR R T 7 DU A BEE VR AT PN B & B W AR AR L, S SR A BT 524
TR PR BAR R A I % R R O A G A K e 4 — B, U R P R R R TR
YR, X L) B e B s IR B — E B A T ALK RO, TR PE Ll 5 7 A AR R S AN
RS EORIE RIS, RN EEE AR LR AT BN, AR R S BB, TN T ARTEM A
HtE TR

AR E ARG A EERR N E R RN Z —  MEE R REA7E B T4 R AN RRE (R EE
BRA1) , BB BB AR KRB R, iR BB AALHE | S AT R 256 AR R B %, LR &
FFBABBE I, SRR E IS T AR A R A o (B AEREFTIE SRS AL AL TR TR LR,
BB —E B RUAT BE = A LB o BRI, ZEA FIAR FERS FT34 55 HE M g I, I8 5620 2% B AE AT X T ZEAED 89
PR, 38 S R P R o, = AR A B R SRR B A 1K, TR RS AT AR s A F) Ao 8 Joi 7 42 i A
A B PR 28 AN B P T SR BR85S e 2 1) L_E LA BRIRAVE T, BE R I B 52 FOT AR RS AT B AL
YRR, 5 HAE AL L Rk B SR 23 IR RO PR R A PS5 77 T BRI AR A LS S ek , D e BRI IO
BT BB A o
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