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Table 1 Terrain and hydrology status of the cotton fields different in saline-alkali level

. K
£ s SRR itk Groundwater
Salt content of plow-layer
Code name Kake™) Saline-alkali level Elevation/m IK A Ak
gkg
Table/m Salinity / (g-L™")
Al 4.48 £0.02b 1.14 +0.05b 7.20+0.35a
A 5.0~10.0 ¥ Severe
A2 4.33+£0.02b 1.18 +0.06b 7.14+0.32a
B 3.0~5.0 "1 J¥Moderate 6.13+0.03a 2.78 +0.14a 7.18 £0.30a
C 1.0~3.0 BEMild 6.19 = 0.04a 2.73+£0.13a 7.04+0.31a

e Rl —FRE R R AE0.05 /K- 1 2% 5% B 2% Note: Different letters in the same column mean significant difference at the 0.05
probability level

HIEEVEY S AL, —4F—20h . AR AR LA R
#2228, 20154E4H21H . 20164E4 A 23 HIGHi#%
M, fTEERCE N (90445) cm, #HEMEDEHLE Scm
T 2R BIE], R ITHEAR AL 1910 emZe 47 B 11
AW RERN, FFFESEAT TR R ALY (15 em /S

A0 HEANEHE ;s BRI AR 450 kg-hm™,
I BERRE5750 kg-hm™ o SRAITEMEE so R, 1152
11, e E a7 H20H 58 AT T, FY 2B A0
1K (JRFE150 kg-hm™) , b, (b4, fim
B it 25 T 1) A7 BILR] 24 st Al A AL GEdiit . %) 4%
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Table 2 Soil nutrient status of the cotton fields different in saline-alkali level

H L A HLBT Ko B 2 A AL
A=
Organic matter Total N Alkali hydrolysable nitrogen/ Available P Available K
Code name B B 0 - -1
f(gkg™) Ngkg) (mg-kg™) /(mg-kg™) (mg-kg™)
Al 7.67+0.31c¢c 0.44 +0.02¢ 20.06 + 1.00¢ 3.88£0.15¢ 215.54+9.27a
A
A2 7.33£0.28¢ 0.42 +0.02¢ 19.64 +0.92¢ 3.73£0.16¢ 218.26 +8.87a
B 8.88 £ 0.44b 0.71 £0.03b 25.71 +1.26b 9.62 £ 0.38b 198.63 £9.31b
C 10.27 £ 0.50a 0.82+0.03a 3543+ 1.47a 11.71 £ 0.48a 173.88 +6.69¢

e Rl—FIAE TR R LE0.05 /K I 22 5 . 3 Note: Different letters in the same column mean significant difference at the 0.05

probability level

Table 3 Monitoring of growing processes of the cotton

®3 WMEEFHBRE

HEAH H PLE ) TreH] I 22 14
8 AR S _ - . . .
Sowing date Germinating stage  Squaring stage  Flowering stage  Boll opening stage
Year Code name
(mm-dd) (mm-dd) (mm-dd) (mm-dd) (mm-dd)
2015 Al 04-21 05-01 06-08 07-05 08-22
A
A2 04-21 05-01 06-08 07-06 08-23
B 04-21 04-30 06-09 07-09 08-30
C 04-21 04-28 06-11 07-07 08-25
2016 Al 04-23 05-03 06-10 07-06 08-22
A
A2 04-23 05-03 06-09 07-04 08-20
B 04-23 05-01 06-11 07-10 09-02
C 04-23 04-29 06-13 07-08 08-26

1.2 MAmMB5F*

(1) WA LA E . FHGPSXT HUREAR H i
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(%) .

(2) +HEKESE . pH, TEMEBNET
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JZ, A B kX K Ay R S R A
FE AN A K R 43 AR BE S R] ) AR S T
HBURE 52, AR A 7E — RN S8 1. BURE S5 Bk
B, 105CHTEIER (6~8h) , THIMMNLH
30 min, ZRJF BRI AE HRE A B SR R
+ 5K - SECE BUR B A PHS-3 5 pHR
TR EpH, DDS2307 % i A0 i (8, 22 1]
A y=2.8311x+0.293 24 15 e frdh i, Hrp
yAEEHE (gkg!) . xHESE (msem™)
AN BE 64 A5 5E

(3) TR BB, 7844 i
WHA K kB EAREBEOMERoK, oIt 1E
105°C FA 730 min, 80°C Fosg M /EfikE; H
Logistic i fy=a/ ( 1+be™ ) XL E P L 2
1T FRIEAT AL
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SigmaPlot 10.01E X,

2 45 R
2.1 FREIEIRE S H IR R B2 0 TS

THAREEREEN LREYEERZ —, K
Be A B MAR . FEKRE ) FNA TR R W ) 45
20154FEF120 16 4FXF AN A ZE AR H10 ~ 200 em 1 )2 %%
F R, AS[F 2R R e FBR e 512 R
B R KA, HEEE Y A LN B i R
B B CFRIET A, 0~ 140 emt 2 H EEEL A LRI
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W R AR AR A B 25 5 R IRA2E
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H7.0% ~20.7%; 161 ~200 cm#% 2RI H A &
T 2%, FEERMAIREI21 ~ 140 cm 24
FH1.58 grem™, HKAHLZKH13.6% ~ 19.5%,

a. 20154F Year 2015

7K4¥ Moisture /%
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B A IS RUAR H [FJZ IR 5510.2% ~ 16.2%
2.2 A EEBIZE 8 H LT K B = T HFE
AR ZE AR 0 ~ 200 cm + 2 & 7K Kl
R CE) , AR 28 BUAR KN [ JZ2 k4 5
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Za, HEEHREAAE RS KRR, LIRS
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HE LI HAR11.4% ~30.5%; 7T—8H 130 ~ 140
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P ORE R B T 4.7 % ~ 12.8% , %55 B Eh s A
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0~200 e+ 2L AN — B, SKEZERA
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Fig. 1 Vertical distribution and variation of soil moisture in the cotton field during the cotton growth period relative to soil saline-

alkali level

2.3 FAREBREEMELTIEL SRS THISFE
4 B Eh 73 0 K AE R m Ak R R e IR Y 2
Fro XARFRZERAEIO ~200 cm+ 2 & 5L &l &
W (E2) , ARSI A EZ R -5 5 L
B Em F&E#EE K, AR AGZ0E, 4—6 ] i

B, T—8H AN, AR FhA HZE, &k
AT R, S R ESAETS.0 gkg s
B2 FEER AR 0 ~ 140 cm% T2 T3.0 g'kg™';
R ER B 10 ~ 100 em +)J24—6 H M 7E3.0 ~
5.0 g-kg'ZMml, 7T—8HM AR T3.0 gkg™', 9—

http: //pedologica. issas. ac. cn



1016 + %

¥l

56 &

10A A E T4.0 g-kg™'s 5B F b B 3 Bl A
T—8H M0~ 140 cm 22 RE/N, 4—10 1
141 ~200 cmt 2R 2R, £ 1L)2 54—
6 J o T B 0 BE AR A I /R147.0% ~ 255.2%,
A R RO B R 44.4% ~ 87.2%; T—8H i
I 5 B AR WA T 5 46.1% ~ 335.3%, b EE:
B T E559.5% ~ 323.3%; 9—10H )y & F i %

a. 20154 Year 2015
h43 Salt content /(g'kg™)

AR B T 58.7% ~ 179.7% , %5 1 B h B A 1T
E154.7% ~87.0%. 0~ 140 cmH & 5% 37 £
i 4—6 13 #38.5% ~105.1%, 9—10 7 43 &
35.3% ~ 66.1% ., HEIHRILA1TFIA2H HFE4—9 H
30 ~ 200 cm + R AHEE N —3, 4—6H HH
9—I10H AL = TA2, 7—8 A Mgk TA2, +
B EERARHE,

b.20164E Year 2016

#h4} Salt content /(g-kg™)

2 4 6 8 10 2 4 6 8 w0 2 4 2 4 6 8 10 2 4 6 8§ 10
ot :w T prom of Py
E 20} W A% I O A2 '] o 20 " K 420
= ol 4 * L - 4 4 Ja0 B a} A 5] Ja0
g e Q ] H : § {60 E 6o} & 160
ERds N F . * {80 S sor * 450
2 100 0 L : \l 1100 Bioo b H 1100
& " w
Z 120 : LY L9 4120 4120 | . 4120
40 \m L Y] W { 140 ‘m t v {140
g0 | 4-6H bk | 7-84 v 9-10A 4160 3160 | F 9-1011 Qk J160
150 LAPrilto G [ July to w [September w10 isol ri September AR -
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Fig. 2 Vertical distribution and variation of soil salt content in the cotton field during the cotton growth period

relative to soil saline-alkali level

2.4 A REBIZE 8 H L EpHAT = TAFE
SR ZEBIARHO ~ 200 cm + ZpHIlll & %
B (I3, o B AR A s A S AR
0~ 140 cmt J2 5 B $h B A H K T o B2 &k 6 4
M, KMt 2EmRxS. ARAGZE, 4—
6 H Wyt , 7T—8 A My, 4+ 2 pHEE
R E I BF N 2 = T 8.0, 0~ 140 cmt )2
pH 4—6 J p R LA FHAE7.4 ~ 8.0Z 8], #&
R S R A3 .5% ~ 7.6% , % TR B h il A 1T
f165.8% ~ 11.1%; 7-8 A {3 5% & £& 6 A B PR $5 78
7.0 ~ 7.5 00, A EER AR HAKL.4% ~ 3.7%,
BT P LA K 12.2% ~ 17.2%; 9—10 A 1345
JE ER T FH AR TE 7.5 ~ 7,822 6], A rh B R HA
K5.0% ~ 7.2%, g B ERdiAR HAKS.0% ~ 9.9%;
R LR A TR FF7E 8.0 ~ 8.4 [H], FE F £h B
AR FEES.2 ~ 8.6 2 0] . HJE LG A 1 FI A2 H
1E4—9 130 ~ 140 cm+ JZ 28 fb ML 4 o — %L,
TIEpHE R AHE , 141 ~160 cm+)Z4—10H
Oy B Eh Bl A HpHYE I 7E7.7 ~ 8.2 ], K
JEER IR K 6.6% ~ 14.3% , % v B $h Bk A%
2.0% ~8.4%; 161 ~200 cm+ )25 B £h i A7 M
pHILFl4—6H F19O—10H #9.0 ~ 9.2 22 0], &
JE AR B T 5 1.5% ~ 3.5% , 50 rp B Eh Bl 1 s

1.1% ~2.9%; 7T—8H 8.0 ~ 8.3 220, WEE
AR AR 7.5% ~ 10.3% , %P B 5 58 A 1A
1.0% ~2.1%.

2.5 AREBZERBBEALEYIRINRIFE
XFAS [ 2 R0 A REOG A P i BRI
AWM EN (X4) , BEAEDHEM
S RN TR TR =N =Yl Y

M 226.3% ~236.0% , Bk 34 5
43.9% ~48.4% . XFHFBAFEHrERWE, BOoLE

Yy S5 R SR E A SR AA R R K IR AR ) (6 H
20H A4 ) FIZSRETE (7THISHAS ) H, #F
SemtiE g, RORMKER (V,,,) HEETALH
Ao TR R AR B R MR FH B R 4G K A T 4 B )
ZRAK (6 A25HZEL ) , AHEE T E AR K
B R B ) 25 SRR, b B R A T AR 8
A8HZELSH, MR KEFHRHETHISHE
fis BRI I AES A 22 H A 4, R K
R IMAETH2IH A4 . DAY REL
R de KK RN SRR R ERI (P )
B P A R AR LA H 43 ) = 98.7% ~ 119.3% .
51.6% ~71.3%M198.7% ~ 119.3% , %5 JFE £ o
K23 9 5525.1% ~33.0% . 16.2% ~ 53.5%F1
25.1% ~33.0%.
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BB pH
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"""""',2\"22)16_
9-10/]
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7-8H e
July to
August

461 g
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—
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160

30 (R
RESSESESESS

80

4 100

1 120

—
140 R
S SSSsSS+a

4 140
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= B B C

e Fl— 2R TR FRARTE0.05 /KF 11225 1 2 Note: Different letters in the same column of soil depth mean
significant difference at the 0.05 probability level

&3

AN T mid e 2 A - S p e B 235 B A8 4k

Fig. 3 Vertical distribution and variation of soil pH in the cotton field during the cotton growth period relative to

soil saline-alkali level

®4 TEIEWEIZENR BB SYERIRREHE

Table 4 Characteristics of the accumulation of photosynthesizing substance in the cotton relative to soil saline-alkali level

B MRS G TPA T, T, T, | T, p
Year  Code name Fitting equation /(kg-hm?)  /d /d /d Nkghm™d)  /d /d
2015 A y=2295.2/(1+956.9¢""*")  0.9983" 2355.6¢ 50b  74c  24c 64c 62c 54¢
B y=5245.8/(1+142.2¢"%%%)  0.9956" 5339.3b 582  99b  42b 83b 78b 95b
C y=7628.7/(1+70.8¢"""*)  0.9989" 7685.3a 58a 110a  52a 96a 84a 119a
2016 A y=2343.1/(14268.6e""*")  0.9986" 2399.8¢c 46b  74c  28c 54¢ 60c 65¢
B y=5339.3/(1+125.3e """ 0.9956" 5434.4b 552 97b  42b 61b 76b 97b
C y=7974.0/(1+53.9¢%%)  0.9970" 8064.5a 57a 1l4a  56a 93a 85a 128a

T F—FIARE TR IR FE AR Z2EE0.05 /KF LR B3 . *FIR1E0.01 KT LR RERF. T, T, WEWHEHA

SR EEE ) G S RO, Ty 9HRSEREL, Ty I R E A (Vmax) Hh BUATI 1], POy 4 B AR 52005 BR A (R 24 58 JU B FR 52 4 110

90%) Note:The implications followed by different letters are significantly different at the 0.05 probability level at same classification

in same year within a column.** means significant difference at P<0.01. T, and T, stands for beginning and ending date, respectively,

of the photosynthesizing substance accumulation line, T; for number of the days the process lasted, T, for the date the highest growth

rate appeared, and P for the active photosynthesizing substance accumulation period (up to 90% of the total accumulation)

2.6 AEHBREERE~EREKETF
ok g (RS, AR
] 2% 7R ™ o 22 S 3, B R AR BRI R
=it 73 000 kg-hm K5 FH AR
PEIAFEIT 200 kg-hm KV, B E
MM E91.0% ~130.8% , % v i 6 ms AR I &5
36.0% ~40.7% . ' B L Bk AR L E2 A 7 &Gk
900 kg-hm *Ph Bk, 4 B R G AR H

40.4% ~ 64.0% . HE— L5381 7 A B & B,
AN T R A T S R 5 R A T B 2 5= B
., R ORRR BERRAIG, SR MR BSORT S T FR AL B
£ T R BAR A AR 22 R AU,
AR TR R R A T R R R AR AR A
MR 22 O 25 5. mTOL, B T AAR
B Rl R R A AR R RN, A
A 53 B ] e B s 1 7= ik — 25 e
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Table 5 Yield and yield components of the cotton relative to type of the cotton field
RIS WAk iz EM\‘TE%‘R%%& 4 Boll | KAy ?ﬁfﬁﬁ‘ i&ﬁf‘ﬁﬁ
Vear Code name P}ant No. 2 Boll iensn); weight/s Lint percentage Seed cotton Zleld Lint cotton 2
/(x 10" plants-hm™) /(x 10" -hm™) 1% /(kg-hm™) yield /(kg-hm™)
2015 Al 3.80+0.17¢ 32.5+1.53¢ 5.58+0.20b 38.0 +1.86b 1733 +48.9¢ 658.5+21.3c
A A2 3.76 £ 0.17¢ 32.3+1.36¢ 5.54+0.20b 38.2+1.86b 1749 +46.2¢ 668.1 +31.4c
B 4.57+0.18b 47.5+2.14b 5.51+0.23b 38.2+1.84b 2456 + 74.6b 938.2+31.9b
C 5.09+0.22a 52.7+2.48a 6.35+0.28a 38.7+1091a 3298 + 115.4a 1276.3 +42.8a
2016 Al 3.48+0.16¢ 28.8 £ 1.42¢ 5.36 +0.24b 37.8 +1.68b 1499 +49.8c 566.6 +24.7c
. A2 3.43+£0.16¢ 28.0 £ 1.36¢ 5.34+0.20b 37.9+1.76b 1456 +49.8¢c 551.8 £ 18.3¢
B 4.29+0.18b 44.7£2.15b 5.39+0.21b 37.9+1.74b 2388 + 66.6b 905.1 £22.7b
C 5.04+0.20a 52.8+2.49a 6.37 +0.26a 38.5+1.79a 3308 +103.6a 1273.5 +40.7a

W [P RSB RRFAEE0.05 KT 22573 B3 Note: Different letters in the same column mean significant difference at

the 0.05 probability level in the same year
3 1w

3.1 A A E X R i R i ok 2 = 8 5 A Y

A

TR L R Oy T EOR AR E ROk
Heh oy SR 2/ FEZ M T ORIE I CORAL R AR5 )
FUKERE B IS0 ) o K i A TR 2
HEW K AR Ay 2 R EENE Y, Lk Ehiz
o2 ML B o BT, R 8 A rh AR
FE VA 44 o JBE R R VR4 5 24016 ~ 1.9 m, $iK
TH KSR NEE, [ IR .+
HEK BB H%Z H ISR B
I TR PR A TR 0, HHK Y
¥ahiie ) . 1B s R 52 R HEFLBUIR DAY B
1M - 4 7 T B R A R A LR Y L Rl —
JRCHIAN [7) 75 S A 1, AL B i e R R i
Rl LB S i S A EE N E DM AH/DW
T, RAUESLBIY IR R, TGRSR KRR
3 BT R A 2 T A R R > R R B AR
B, FHESACREG; BRI, FERALEAK
fLEBE 2R TR, A/ NLB R B, $horid
PR, SRR B2 . RTTERM, R
50 1 R R e JRE R R T 22 S XK s [
C AR A (U S O N W S e F S N TR
e 2R+, X K ERE BRI E K
ABEFE AR R AR AR T T A T AE 140 ~ 160 cm ]

WK, P LA 5 12.5%, XFPE KR 2
REMKHBEIR T HIRBAER, AR T
o BT, BN BT RZT ., RIZUI
TR, WA T RERESE, #IRE L
RSy Arel i BEAE M RS, R
M7 HARIIZE R D MR A A 7 e R S
R A 3 BARAAE W B 22 5, (HHL T AR 31,
K BAE SRR /R R, IR =K
W FECE S K SN KA, SR T K
BTy, SFEER S KET A 1, EHOKS R
KPR B R BUE . AT UL TRF AR A 2 5 R
Joip 3 T B ) R R 2 — AR VR e R
R, AR I S IR LR RS A S
PiAF T K h K p HAE AR B A K 80 18 L BTN Y
KR

T Vg 6 B b - 198 )] A K R 32 B8 Rl p HAZ b JE Fi
TGRS SLR R B
FEFRM, ORIE AR 5K fp HY % 34—
6 (RETRILWE) &, 7—8HM% (EHk
WZ) BFETH, 9o—10A M (W) A
M. TR SN EEREERRN B2,
BT K EhiE % LR R LR A B OKTERRZ UL L+
JERPEERE], ML TR AB SRR, R T
TS . W B ANAR AT SRR T, R R R A FH Y
T HEAK Gy B R pHBAR M I R 5 4R R+ A
HAEK, K3 FATRH I B b B ER B K 43

http: //pedologica. issas. ac. cn



4 1] TG A TR B K SR I 25 AR AR SO AE 6B A 7 RS i) 1019

RS FpHREARAY FZ K2 s MR BT, MRk
i, KER LAy N, 580 R R 4
Koy EhorFIpH B & T HAN SR A H . #EA7T—
Ay, FREEERGIAR I i TR, AEK, -
LB EE R R, HEAKEBC T8, R B kAR
FHE— 2D BEAR T 13 73 FlpH . v B2 ER B A T+
SeEh 4y Fp HAL 32 B K bk e (0 AR HT B R B AIR, X2
t 5 R AR T KSR MIpH MR, 38 Rl
A T ROR T A F AR, AR AR R R AT
T ARy, (RS THURKAL, BEMRA RS
R ARROGR ] 1, PR K 4 . $h 2 FipH
KB b T — A S KT, B RIS T
FEK AR DEAE T, S 30 B R AT T iy 75 i b He K
gy R FipHE TAERE B, JEA9—10H 13,
2 3 ERHRAT FH 3140 ~ 160 cm “FRJE” AR F]
BEASER 2> L THAOPE T , T EL RS 21 B /K o VR
0~ 140 cm 3 & /K G W & T R e |, i
T HEpHEA I ANIA s 11140 ~ 160 cm “FREJE” AY
e T 350rp R RO FH - K 4 BH R RAIG, iR 4
FIpHIA 36 hn s & RF Eh BRI 40 o 3K
g3 AT FIpHW R i T B R v B R ARUA Y 32
FREN, A ER/NFEOKSE BRI, KA
Bk & FIpHIS = TR A S b
3.2 CRBHBEhTIEABEBMMEXEGESMN

FEREN

WF5T 2B, VI Bl - 98K Eh 12 B X fi 46
AR B AW . B R + 14 —6
F Ay AN TR 26 RS FEAR AL v 1 A 4K 349 32 310 36 by
EFEM, AN[E] 2R FH B an 14 22 5 SR AR
FRAEWOR MR 1, 5 2 W e 3 R o 132 6 B 1 Wl
ARREE AR T 48 B SR 1, v o B R A T
ki i AR GRS FH 9 85.1% ~ 89.8% , i £h AR H
R R R 68, 1% ~ 74.6% , XXt 7= & /K F-
E AR E e o [ ARG R 2 Fp HAT ) T 5%
JE SRR AR AL R R E i s, WEFRE
WIAR AL G A A A AR 2 TR Y5 T
HhRE R R AR A AR R HOK v, (HEH T
B 0 AR 4y FpHAE SRS, AN AU A AR AR K B
BESRE %, W HS5RARBUK, IR
Ut AR Z 2, B T R R R A
B AT —8HAY (FEZE) J5, KRR Lh
B FE A R0 A0 0 S B, nE R AR G, g

EoRWEBERN, AR B 2, K
R A A RE T o (HR R R TR T il TR
WA K2 B A, R K A i,
FeE K, TR B i s ®o—
106 (HRRCE) , HHK M TR, har
FIpHIU $2 25, 2 sh sl Bhar s ma , i L% s i
MAEAFTRARE, Kt AR g ® ik,
WA R BT, MEREZIEAIRYA LK
W, A EMASBE T, SR EKER
0 270 LT R R T A A 7 P SR R
B, Wik, eafeh B, MR
D, BT RIS G R R AR T 25 SRR, M
FEa KB o B R AR T 300 5% 2 £ s 0
N, FEZE AR B0 A5 B, K AN E
Hr, g R R A s T L Bk TR B
B, HRHOK R, R K B AR B, Ot
£ T A I 18] A 4R AE — B KOs
MRS B iE T, MBS R TR, AT
AT o

NS R R N CIEIN T BER R R iAIE A BZY%N
WA A R B Y L s R B
It e 2 A U 7 0 5 90 5 T e R 3 XA A
7 TR 01 5 M) 2 1 O 5 0 T B R A 25 S ) R B
PRI . SR AR P ph T 52 S B 45 L A i i)
K, SEOLGE SR ERY SR, oM E
HORAE 1, T E e AR Bt ), RIS
PR B E BERT, R B RN Z
o B R AR T2 0052 SR PR RS,
Joh3E e — BEH AR BRI, (R TR B 5 R
BN, IOEA R 5O I — W)
AR, BE IR FEOEA Y R P R
HLaEd (8HSH AL ) , B AT BB AR K R R
HAF], FPEMBLTARLSBEE . R
R T A B TS S 0 A5 B, R A
SRR A, AR, WIRPK, R
AU A R AR B w7 B T W R ERY, T
HS5EMEIR AR & R, MERE RS,
R R AR T HE— A

EE VA £ BAA P Hb T R 4 S R M AR 0 5% 0 -
KEER, TR 2 UK R K p HIRE 28 53 A % 48
TEI A A7 A R R BT B . R
| mZ&EARER R RFAAE, FERELE

http: //pedologica. issas. ac. cn



1020 + %

il 56 %

TR B AE, AMUESIREA AT A
KmFEkYE, IF HABLWE K BT, (et M rE
JIARA L HEER T O UE , X SEARAEA ] T AR
LN LN S = P20 e A Sl | W SR =05
B FE M K - 398 I by K 7K R ) 28 A A D o
Fhm A AP AR T A

4 45 it

2 B R ORI R B v AR DL S 1141 ~ 160
emIRAb = 25 5 2 R4 o MIpHFR AL, + 3
K53 T RN ik 2R e v 5 A AR 52 R B 3
HEUN, JeBrERER S B A A SACGA IR &
JEm, KA TP B A SRR o R R R AR
A6 B AT AU A B R e, I R
OISR V) G B 2 5 R A TR K
fiX, K+ EERmMha 2T, Mtttz
FIPEEAEH, A AR BT . %
TR R A HE G O, TR AR B b 2l KRR AR
B 2% i o b 2 v — o v B, O s X
KA H S E B HERE T

2 % Xk

[ 1] Setia R, Gottschalk P, Smith P, et al. Soil salinity
decreases global soil organic carbon stocks. Science of
the Total Environment, 2013, 465: 267—272
TR, WA, OREE, SE. FRmUH TSR O
GRLER. IR, 2011, 66 (5) : 673—684

Wang J L, Huang X J, Zhong T Y, et al. Review
on sustainable utilization of salt-affected land (In
Chinese ) . Acta Geographica Sinica, 2011, 66
(5): 673—684

s, hEER T LR M A R R S R
iz, 2008, 45 (5) : 837—845

Yang J S. Development and prospect of the research
on salt-affected soils in China ( In Chinese ) . Acta
Pedologica Sinica, 2008, 45 (5) : 837—845
a0 BB AR 2. bt BE I RAE, 2010
Dong H Z. Cotton farming in saline soil (In
Chinese ) . Beijing: Science Press, 2010

AN, ok, SRER], &5 EMEEReULAT LS
PRAWF R —— LYy & m-dab” By ol 5E
Fha#, 2010, 32 (3) @ 423—430

Yue Y J, Zhang F, Zhang G M, et al. Coastal saline-

alkali land use change and its optimization: A case

[6]

[7]

[ 8]

[9]

[10]

[11]

[12]

study on the “raised field -shallow pond” pattern
in Huanghua County (In Chinese ) . Resources
Science, 2010, 32 (3) : 423—430

Zhang S J, Chao Y, Zhang C L, et al. Earthworms
enhanced winter oilseed rape ( Brassica napus L. )

growth and nitrogen uptake. Agriculture, Ecosystems
and Environment, 2010, 139: 463—468

Laversa D A, Hannahb D M, Bradleyb C. Connecting
large-scale atmospheric circulation, river flow and
groundwater levels in a chalk catchment in southern
England. Journal of Hydrology, 2015, 523 (1) :

179—189

sk e, K, EART, S HEK R ) B X i R
W BERRERBOCR B . Al TR 4, 2012, 28
(9) : 85—89

Zhang J L, Zhang Q, Wang Z Y, et al. Effect of
subsurface drain spacing on elution desalination for
coastal saline soil (In Chinese ) . Transactions of the
Chinese Society of Agricultural Engineering, 2012,

28 (9) : 85—89

FAI, R, AP, S AR R X i
i 4 K RIS R KOO A R R . AR AR
i, 2015, 35 (5) : 1388—1398

Wang LL, Li SY, Sun X Y, et al. Application of
salt-isolation materials to a coastal region: Effects
on soil water and salt movement and photosynthetic
characteristics of Robinia pseudoacacia ( In Chinese ) .
Acta Ecologica Sinica, 2015, 35 (5) : 1388—
1398

Ts, oL A, B a, SF. KL X E ISR
e S 33 I S AR e 2 AR SO T AR A AR,

2016, 27 (4) : 1061—1068

Yu S H, Han L P, Gao H, et al. Ecological effects of
soil salinity regulation through saline water irrigation
and subsurface drainage in high water table level
area (In Chinese ) . Chinese Journal of Applied
Ecology, 2016, 27 (4) : 1061—1068

T, INVEIE, BRI R RN B = A
R A AR S . AR, 2017, 37
(2) : 425—431

Wang R T, Sun J K, Lu Z H. Effect of soil
ameliorants on the biochemical properties of coastal
saline-alkali soil in the Yellow River Delta (In
Chinese ) . Acta Ecologica Sinica, 2017, 37 (2) :

425—431

WAL, FREN, EM S ARE IR E WAL
S IR T AR A XA AL 7 A AR R AR AL

2006, 18 (6) : 362—366

Dong H Z, Xin C S, Tang W, et al. Seasonal

http: //pedologica. issas. ac. cn



4 34

E A EEipEh K ER s

X

AR IE B AR AL G5 L 7 (5T

1021

[13]

[14]

[16]

[18]

[19]

[20]

changes of salinity and nutrients in the coastal saline
soil in Dongying, Shandong, and their effects on
cotton yield (In Chinese ) . Cotton Science, 2006,
18 (6) : 362—366

Acal F. Sustainable management of coastal saline soils in
the Saloum river Basin, Senegal. International Journal
of Biological & Chemical Sciences, 2017, 11 (4) :
1903—1919

BT, AN, T, A BT X8 Sk Bl
A LK ER P ATRAE B SRR OC R K AR
24, 2010, 24 (3) : 75—79

Zhao X F, Li B L, Wang W, et al. Characteristic of
soil moisture and salinity distribution in eight forests
and its relationship with groundwater in extreme
arid area (In Chinese ) . Journal of Soil and Water
Conservation, 2010, 24 (3) : 75—79

Hoarde, sk, Bofbal, SF. U R G 1R T
AR AR A A R AR . RS, 2011, 31
(20) : 6072—6079

Shan Q H, Zhang J F, Ruan W J, et al. Response of
soil quality indicators to comprehensive amelioration
measures in coastal salt-affected land (In Chinese ) .
Acta Ecologica Sinica, 2011, 31 (20) : 6072—6079
My RS . R AR A 7 AR S A e B b [ TR R
%, 2013, 15(4) : 9—13

Yu S X. Present situation and development trend of
cotton production in China ( In Chinese ) . Engineering
Sciences, 2013, 15 (4) : 9—13

AR, SRR, 4RV, L I ARE R G M
Eh 3 FFR A R AR KO AR R B B e AR AR A
2009, 21 (4) : 290—295

Dong HZ, Xin C S, Li W, etal. Characteristics of
salinity and fertility in coastal saline cotton fields in
Shandong and their effects on cotton emergence ( In
Chinese ) . Cotton Science, 2009, 21 (4) : 290—
295

Jordan M M, Navarro-Pedreno J, Garcia-Sanchez E,
et al. Spatial dynamics of soil salinity under arid and
semi-arid conditions: Geological and environmental
implications. Environmental Geology, 2004, 45
(4) : 448—456

Fares A, Alva A K, Nkedi-Kizza P, et al. Estimation
of soil hydraulic properties of a sandy soil using
capacitance probes and guelph permeameter. Soil
Science, 2000, 165 (10) : 768—777

Zhao P, Shao M, Wang T. Spatial distributions of

soil surface-layer saturated hydraulic conductivity and

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

controlling factors on dam farmlands. Water Resources
Management, 2010, 24 (10) : 2247—2266
B, B, BEE, . BT R AR X
IR A S A R AR B IR A B S . el TR
iz, 2008, 24 (6) : 14—20

Zhao Y G, Zhao S W, Cao L H, et al. Soil structural
characteristics and its effect on infiltration on
abandoned lands in semi-arid typical grassland areas
(In Chinese ) . Transactions of the Chinese Society of
Agricultural Engineering, 2008, 24 (6) : 14—20
BRIBR, WM. ZE R A TR 2 X AR RN B
BB, LA, 2004, 41 (4) @ 493—
502

LiY Z, Hu K L. Simulation for the effect of clay
layer on the transport of soil water and solutes under
evaporation (In Chinese ) . Acta Pedologica Sinica,
2004, 41 (4) : 493—502

Chan K Y, Oates A, Heenan D P, et al. Relationship
between soil structure and runoff/soil loss after 24 years of
conservation tillage. Soil & Tillage Research, 2007, 92
(1) : 122—128

Sun Y L, Hong S K. Effects of citric acid as an important
component of the responses to saline and alkaline
stress in the halophyte Leymus chinensis ( Trin. ) .
Plant Growth Regulation, 2011, 64: 129—139

Yang X Y, GengaJ B, Li CL, et al. Combined
application of polymer coated potassium chloride and
urea improved fertilizer use efficiencies, yield and
leaf photosynthesis of cotton on saline soil. Field Crops
Research, 2016, 197: 63—73

Dong H Z, Li W J, Eneji A E, et al. Nitrogen rate
and plant density effects on yield and late-season leaf
senescence of cotton raised on a saline field. Field
Crops Research, 2012, 126: 137—144

Dong H Z, Kong X Q, Luo Z, et al. Unequal salt
distribution in the root zone increases growth and yield
of cotton. European Journal of Agronomy, 2010,
33: 285—292

Wang L L, Sun X Y, Li SY, et al. Application
of organic amendments to a coastal saline soil in
North China: Effects on soil physical and chemical
properties and tree growth. PLoS One, 2014, 9
(2) : e89185

Stefanov M, Yotsova E, Markovska Y, et al. Effect
of high light intensity on the photosynthetic apparatus of
two hybrid lines of Paulownia grown on soils with different

salinity. Photosynthetica, 2018, 56 (3) : 832—840

http: //pedologica. issas. ac. cn



il 56 %

e

1022 + 21

Temporal and Spatial Variation of Soil Moisture and Salinity and Its Effect on
Photosynthetic Production of Cotton in Coastal Saline-Alkali Land

FENG Guoyi ZHANG Qian QI Hong LEI Xiaopeng WANG Shulin WANG Yan DU Haiying
LIANG Qinglong LIN Yongzeng'
(Key Laboratory of Biology and Genetic Improvement of Cotton in Huanghuaihai Semiarid Area, Ministry of Agriculture/ Cotton

Research Institute, Hebei Academy of Agricultural and Forestry Sciences, Shijiazhuang 050051, China)

Abstract In order to study spatial distribution and movement of soil moisture and salt in coastal
saline-alkali land and its effect on photosynthetic production and yield of cotton, and further discuss how
elevation and soil bulk density affects spatial distribution of soil moisture and salt content in cotton fields of
coastal saline-alkali soil, four cotton fields, quite different in elevation and soil bulk density were selected
in a coastal saline-alkali area. Soil moisture and salt contents and soil pH in the 0 ~ 200 cm soil layers
of the fields were monitored during the period of April ~ October and characterized for analysis of their
influences on photosynthetic production and yield of cotton. Results show that in the cotton field, mild in
soil salinity and alkalinity but high in elevation, a high-bulk-density interlayer was formed, 141 ~ 160 cm in
depth, low in soil salinity and pH. In that cotton field, soil moisture content was low during the rainy season
(July ~ August) and apparently higher than that in the cotton field moderate in soil salinity and alkalinity
during the late cotton growing period (September ~ October). So the cotton in that field suffered less salt
stress, and had its photosynthetic production highly coinciding with availability of prime hydrothermal
resources and hence a long active dry matter accumulating period. In the cotton field, moderate in soil
salinity and alkalinity and relatively high in elevation, higher elevation and bulk density inhibited rise of
salt and pH, thus relieving the crop from salt stress during the rainy season, but salt stress was still quite
obvious during the early and late cotton growth periods (April ~ June and September ~ October), so the crop
did not have a good coincidence of its photosynthetic production with availability of prime hydrothermal
resources. In the cotton field high in soil salinity and alkalinity and low in elevation, soil buld density did
not seem to have much impact on water and salt movement, and the crop was subjected to a long-term high
soil stress and hence low in capacity and yield of cotton. Therefore in ameliorating the coastal saline-alkali
fields, it is advisable to raise them in elevation properly and help them form a high bulk density interlayer
of a certain thickness, to improve them water storage and drainage capacity, which is believed to be a soil
ameriolating measure contributive to photosynthetic production.

Key words Coastal saline-alkali land; Cotton (Gossypium hirsutum L.); Water and salt movement;

Photosynthetic production; Spatio-tpatial variation
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