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M, SEARETERAE R R EA X R E R M B
o EY TR 3 M AR L AR Y.
B S R R IR 7 B R DDA G . K 2 A AN [
LS TR K AT T ORE AL, RSP B TR
PR EAEW R R T, WU, Wtk
1% BB B FORIAL A R =i FA 8 A
BRBEIIE LR T RTH LR iAED Kk
DUBS SRR, W AR A A T e A S R
ARG, FiLRE] T ESE R s AR
FRIACAEIER B AP B RIS RPN+
BOR. Wz iR/ X555 R AR
A H IR LAY ) £ CO, WREZ R A W R 2 R
BRI CET-TR & et w s
e 3% N R AR T R S E S T R AR UK IS S
iy EBTHTECT R I b AR TR MR AR 45 A A KR AR IR
U5 FRPEAECS R TR IR AR TEAR 2RO A B S FEAR TP
Bt AR TUH BRAE T R — LI B UK KR A
AR IR, LT3 25 8 A A 3R B RURoK
WEBL S X AR B FRE A AEZE 5. A, AT U
TR, PR ZR A 7] 38 o b 5 A T E /KB A0 B X
MR E B AR A S B IS, AN [R] 3 i T
& BEAHE K AL, DU O35 9 iR s A () - 5
FE 5 BRI FH AROK B2 3R B AR A 5 BOR SCHE

1 #MREE

1.1 RIEXHER
RIS T 2022 45 4—9 HBrgi A = g s b A AR )\mAy
T A TR KRG, (85°59'47"E, 44°19'28"N)
HEAT . RIGUEIFL 412 m, PRI E N 0.6%. T
SEH M ECN 2 865 he PIYEFEN &N 198 mm, T3
SEZREN1340mm, KT 10 °C FUE AN 34635°C, K
T 15 °C BN 2960.0 C, LA 170d, F-FH K EE
A 1.5m/fs. 2022 FFH KR HimilE . HsKE
FE Je HAF 3 < L 1.
H #4/< i Daily average air temperature
- -~ H 5 i6 Daily maximum temperature

- H# K% Daily minimum temperature

50 r [% 7K & Precipitation

AL Air temperature/ C
[# 7K £ Precipitation/mm

i

T

04-01 05-01 06-01 07-01 08-01 09-01 10-01
H #Date
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B 1 2022 FARFEATALI ) R A iR
Fig.1 Precipitation and air temperature during cotton growth
period in 2022

1.2 Rt

AR 56 K A R IR 58, 50 B A AR D 0.55 mx
0.50 mx0.55 m  CAf T i < IS0 AR < T 42D, fR 2
9L, WS EIAFHAE, BET 50 em R FH
brre A5 HE A 2 B BB R A T Ak E (R
B D D AU OR S K IR S (R
oMb LD, i BT BERE. . REREA
G T (CRERRLA SR 1) . #EKEMRE =5
B KR AR, s N4 E E W1 4 500 mP/hm?, HEKET
AR AR B A ALY, BB N 0.85 (L
FEBL KA ML) . 2.00. 5.00. 8.00 g/L, i FH 5= FH %y vk
BRI L LUK g AR K &, Sk E 1.8 L/h. ik
AT FHNERL D N IRER . BEIR — B BRI . TN R &S
G AR E I, R . BRERET MR R R E A
300 kg/hm®. 2B WIEK 11k, HAE 10 &, JEBEK
AN IR HE RS AR 2 S K — 5.

=1 AEFEMTERIEE
Experimental treatments of soils with different textures
WAGEE (S ML ZH A% Particle composition/%
LI (T)  Imigation AL gor KL Silt K Sand
Soil texture ~ water salinity/ Treatment Rk Clay (0.002~ (>0.02~
(gL (<0.002 mm) 0.02mmd 2 mm)
- 2.00 (S1) T1S1
Sf;;ﬁj;m 300 (52) Tis2 11.21 26.32 62.47
TD 8.00 (S3)  TIS3 ' ’ ’
0.85 (S0) T1S0
2.00 (S1) T2S1
N
Saf(/lj:soil 300 (52) 1282 3.31 11.57 85.12
™) 8.00 (S3)  T2S3 ’ ' '
0.85 (S0) T2S0

Table 1

ARG L R R 4257 AR, T4 H 20 HIE
Filt, RATIEH 72, AR ERE Rl oK — i =5
MNTHRNSBE, KRIEEE 11 ecm, W E7ER, 7876
SRR/ —80 SR RRR F - A 0B A (il
ERRIREE R AT AP, FEANTHER. ENER
SRMARE, BB AR RIS . T 9 H 26 H
AR, A E B 159 d.

1.3 MEMBESRH*®
1.3.1 Radsiabdon

EMEEM (6 H27H) . &£ (8 A 1H).
HEH (9 A1 H) i LI-6800 15 45 30 & 2¢ Y6l w4
(Li-COR, USA), &KW L = HAE 11:00—13:00
(1 IR 1) B B MR A 1 6 A R (P, umol/(m*s)) F7&
fEE 2 (T, mmol/(m*s)), MK FHAIFH <L, CO,
AR E AR REE I 2~3 m AT, S 500 pmol/s.
TS A B 3 B AR K S 2 T 1Al — SRR = G ik
1ThRIL) , BAMCEERENLIEEL 3 £k, BCFIME.

1.3.2  ®R&ABAFNE

K F MULTISPEQ AUHH#EAZOGIMIE 54t (Photosyng,
USA) 7rBIERIEE (6 H20H ). £ W (78
20 HO . M2 (9 B 4 HD MlEH A M SRS
B, &M FE IR AR R 00:00—02:00 HE4T . HEEL 3 Bk
KB eI M, ik 1.3.1 F S ki M Th RS-l £ 45 18 i
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Kk (F,), et K RZ% (Non-photochemical
quenching, NPQt), Hl 3tk NSHHI A
1.3.3 HZEHnE

Vs CHD: RS BESE 3 MR Ak, R FARid,
EMIEWI (S H27H) . & (6 H20H) . £ H
(8 H1H) EmtgAk (9 A1 H) FALRNEKRS.
PR AR R I 1 32 ZETIER (1 BE 5

M (L) AR 3 BRI, JEMTARIC .
TEMBAETE ] (SH 27 H) . & (6 A 20 H) . £
(8 A1 H) gk (9 A1 H) R rRRMNE
ZH . MR EARAR T T B L em A KBRS
13,4 ARFLF ZAL S

2022 4 9 H 26 H, T %43 HUAR L 1 3 FRiRAE
FEEM R, LR, PR E. MECEE
21 Jitk/mm® SR bR P B AN AR R AR P Bk ik
FRFE 20 g (KPR D, ZRFEAO LA FRAR AL o s B A
MAREIE Oy CZBHD ME MR LT 4 e Bl . 2P 4K
BSCRETREL. R LR KRR E, fd ] HFT9000 YA
TEAFYERG I RS FE+0.15~1.50) HEATRYI .
1.3.5 EEBRAKSA R RE

HEWE 7K 73 K H 24 % Cirrigation water use efficiency,
IWUE, kg/m®) ¥R (kg/hm®) S#EEHT (mm)
A .
1.4 HiESHH

KM Excel 2021 3 17 £ #% 4> #t, F A OriginPro
2022 2P, FH SPSS 26.0 ZE5H R U6 K 47 B3 Vb
TSN AT FHRPE T

ARSI HT: JEAR AT A TEAH S 2 A R [B] VE 23 A 1)
Beah b, R AR S R (AR AR YA T 2 i
BT 9% 7% 856t PR A B P B e i R (R B2 i, FR 045 A
FT AR RS FE R, HETT NS TE R SRR AT SR 4K
o ARSCHEAS[R] 38 ol A [ E R K A6 B AR BE R, F
FIER TS T B R Sl Stkm. 2. %
HEHERE, ABHE, 5RO AR KRS
FUEGFE, HRE T E RS EENR S 2.
HEHER, BBEE, 5NN KIAE AT E K g
RE BT T ANE IR AN [ KA B R B
s ML kAR, ABER. RKUROL LR
SR SO R B S o BB IR RS M R B

2 HER55Hh

2.1 ARIIERM TEKY L EXBENL S RN

B 2 SRS A EEARAE AN [ AR B I 0 R O B il R RN 2K
WA HIE 2a WA, BEAE RS, MR A
AR (P BRI KFRE/NES, AR IR P,
KB K, FHME N 30.09 pmol/(m?s); i Z N,
SFHIME N 22.12 pmol/(m?+s), i 22 A B A 1 4 3 e D
36.02%. 1X /& KN AE 8 AL T 45 48 A K S HE B o B o
WL (T 4N, S1TUBUKXHETE P, BIEEEH,
S3 MK X HEAE P, FEAE R Sk 1] bR, SI

S1>S0>S2>S3 ¥ 1 , 7E £ % M T1S1 4t P AH % T1S0
AEERIETN 8.40%, T1S3 AbIAHEL T1SO0 AbH /D 9.48%;
WL ST, BEEEKTLENER, XTHRAE P, 0 E FH Bk
B, FEFERR B T2S3 AbBEAHHR T2S0 Ab BRI /N 27.13%.
WAL MR, A3AE P, IR A0 TR0 A,
TEAE A, TIS1 ARHEAHE T T2S1 ALBEHE 0 20.03%, TE
g, T1S2 AbFEEE T2S2 ARSI T 11.90%.
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a. R E AT e Gl R
a. Net photosynthetic rate for each treatment
under different growth stages
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ERE Oped od | mbe de,
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JOSL]
Treatment
b. AN A B AR T A ik
b. Transpiration rate for each treatment
under different growth stages

E: BS. FBS fll BOS 7 HR /s e 1. 7ER MM ZRH. ARAET
BEm AR AE B WIN AR AL EE 5% K P EREE. R,

Note: BS, FBS, and BOS represent cotton bud stage, flowering and boll stage,
and boll opening stage, respectively. Different lowercase letters indicate
significant differences at the 5% level among different treatments during the
same reproductive period. The same below.

B2 RRAE AL T HHEL 14
Fig.2 Photosynthetic indicators at different growth stages under
different treatments

HHEE 2b AT, MRAEmt 2R (7)) BEAE I
et 2R BN s, TR MR A T, e, F
BB Y 8.03 mmol/(m*s), M:-EMAMIE M A T, &A%, “F
)54 5.05 mmol/(m?-s), [ ELI > 59.01%. #h3E+ 4%
R, BAREH S1>S0>S2>S3 AU, R KE LB
BT, K ACEEINE T, fEEEEA, T1S1 AL ERARER
T TIS3 Ab #E 14 fin 7.18%; W L& M4 TF, Bk 2N
S0>S1>S2>S3 #ifdt, 7E7E#H T2S1 AbFEAHE: T T2S0 Ak
WD 4.13%, T2S3 AbHLAH T T2S0 &b #EI5D 10.61%.
W ACEEARTR] H =2.00 g/L B, A7 7, LI L0 T 10
TR . FEE, S2MEKFILET, T1AEEMKT
T2 b3 AN 13.48%
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2.2 AEIFEBRMTEKY L EX BRI

3 NE RIS R AE B R R e AR
fh2eve K. M 3a ™4, F, EWRA, ERWERT
B, fm/MEHIIEEE . AHE IR, REREKE
L FE 3 KARAE F, iR N R, T1AREET, SO AbBEAH%:
S3 ACFRAEEE M. TR, AN T 12.66%. 20.24%.
24.24%, T2 AFER, SO ALFEL S3 ACBEEEEE A, 14411,
AN T 18.00%. 10.22%- 32.75%; AHIFEKE 1L
FER, WL REs KRR Z & T Mm% k. S3
AEFER, T1ACFEAHEC T2 ABRAEE M. w2 T

17.37%~ 14.31%.
2500
21BS SIFBS &I BOS
2000-%1 b gb b b
b
; i;ﬁ o iib e ficd {ﬁd cd
1500 5 (¥ i i cdVd
S B RB e
1000
500

0
T1SOT2SO0TIS1T2S1T1S2T2S2T1S3T2S3
pusii

Treatment
a. AEEEME LB RERTOE (F,)
a. Maximum fluorescence for each treatment
under different growth stages

077 CJBS [CJFBS = BOS
b a
0.6 1 T be a

o
W
a
o
[}
o,
[=d
o
B

0 |
T1SOT2SO0TIS1T2S1T1S2T2S2T1S3T2S3
pisi
Treatment
b. AR E WIS A AR 3K
b. Non photochemical quenching (NPQt) for each
treatment under different growth stages

B3 REAIEEAH R A AT
Fig.3 Fluorescence index of different treatments
at each growth stage

FH ] 3b AT, 3R EE R AR B R NPQt B e B H IAE
2, FHME N 051 ERRZ, FIMEN 047 &
RERBAAEEY, FHMEN 041, HHEFUHMFER, A
1€ NPQt Bl /KW 1L B3 K34 i, 78 T1 4#F, S1
AL B S2 AbHEAEEE BV 3.35%. FEREKH ALEHFIRS,
Wi+ ROt T R K, E S3 AR,
T1 AbFELE T2 AFRAEAEE . LMD 6.70% 9.88%.
bE & BEKA G K, NPQUEHTIE K, w0+ NPQt 2%
KT+,

2.3 AELFERMTEKY CE RS EHARMN

AN [R] 358 o B T E KA A B HE SR AR AL AR = LI da.
FRAE PR H P28 KB TE 0.32~0.45 em/d, KB E
AP T1S1, HARALF RN T2S3, W T 29.00%. HifE

PR AR S A BT, TERD IR b S b E R
S1>S0>S2>S3 4b ¥, #> 4= % 4b & I S0>S1>S2>S3
RoF, WIS R AW TIST ANFEAR S AR T T1SO 4b
MK 4.65%; Rb L2504 T2S0 AbBRAkK iR AHER
T T2S3 AbHEH K 23.81%. MHEKH fLEEAH RIS, ARAE
PRETEE B e, LW H P KR 20
Mhmm TR L, 78 ST KT LN, 2 Bk
Phmn T1ACH A KR L T2 AN T 15.41%, 7E SO
AEFRRT, T1 AbERAEKEZ L T2 A8 N 5.84%.

200 SS R BS [ FBS [71BOS
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a 1
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a. Cotton plant height for each treatment
under different growth stages
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35+ a a L
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be Ta ™ n' E'l— b Io' E’
30pab 2 [Fl 4 b dlel 24 (s
LEL = 4 Cde LIl J LN
g . . . |w c e LHL] I o |=
E25He SENEEEN M cIoliRECEOE I
§ 1% o T; I J s & 3 . .l oa { e
2] g || =1 [t
g 20 '—k lT'! _ct(_ IFE . .n - |I I l’| f il
5 T Wl fir | $4¢ del e i =y
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% 15 Hol i [ i (U
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o101 BT ] R ollI _IE_ 1 L o
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SThe | ed || cderaBblab
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0 1
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pOsi]
Treatment

b. AR 15 AL R AL 25
b. Cotton plant stem diameter for each treatment
under different growth stages

eSS FRMRTEE

Note: SS refers to cotton seedling stage.

B4 TRAESERHMRIERG EH
Fig.4 Cotton plant height and stem thickness at each growth stage
of different treatments

AN [) 328 o K0 B TS AR AR 2O LI 4b. HRAE
MG AR, WE AT 2 ST KT S2
FIS3 HM . EAERR W], TIS1 ALFEZEHAHES T T1S3
Ab R BN 11.32%, T2S0 4b H 25 K AH £ T T2S3 3 &K
8.77%, T1S3 MbHEZEAHAHELT T1S0 b ER /> 8.49%. 1E
VEKT AL FEEM A, AS[E 3 st S AR A 2 A W B =
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FHRAEAE ANIR] 5T 7K R X Vi A A TR IO ) R 73

5, RIRERINES LA AL 22 M K 34 2= T b4 L iR fE 258
K, R, T1S2 AbFHZLH AR T T2S2 AL FE 4 fin
7 6.98%.
2.4 AEIFRMTEKY LEXRE~ S5
HE% 2 W40, BEKH b B X &% R bR i S i Ik B 8 2%
B 5K (P<0.05 B P <0.01); 438 Jif HiAVAY B 5
e EAEERDK R (P<0.05), H--EEmH
55 KA B 5o i A 7 o B R K R FH R A AR 3 A
HAEA (P<0.01). TISI AFEKIEF ®AHE T T2S1 4
FEHEIN 13.23%. 7E T1 AEE T, SO LB =& FHE: S2 14
T 9.04%; 7E T2 AbHE R, SO Ab 3 /K F) F 20 A0 5%
T S3 AbFRHE N 32.58%. £ SO A1 S3 i T1 A1 T2 4b ¥ p~
BEEEESR, (HE S2H, T1AEMIL EMHE
T T2 38007 9.86%.

*2 TEIBIRTE 8 M= SRR IER KR AR
Table 2 Yield and yield components and irrigation water use
efficiency of cotton in different treatments

%3 FELETHIERRIET

Table 3 Cotton quality indicators under different treatments

st S w50 L
Pk wopy  PALER T
Ll - ; Breakings g fEf ;
Mean length Uniformity/ . . Breaking
Treatments strength/  Micronaire .
of upper % o elongation/%
(cN-tex ')
part/mm

T1SO  27.10+0.87 a 82.50+5.22 a 28.60+1.06 a 4.50£0.09 ¢ 5.50+0.15a b
T1S1 27.50+1.20 a 82.70+5.66 a 28.80+£0.92 a 4.70+0.17 ¢ 5.30+0.03 a
TIS2  27.70+0.43 a 82.00£1.60 a 27.80+0.89 ab5.10+0.26 b 5.20+0.25 a
T1S3  27.20+0.83 a 79.90+2.57 a 28.50+1.00 a 5.40+0.18 ab 5.40+0.24 a
T2S0  27.30+0.92 a 82.00+3.31 a 28.50+0.54 a 4.60+0.21 ¢ 5.20+0.21 a
T2S1  27.70+0.56 a 81.50+3.60 a 28.40+0.57 a 4.60+0.15 ¢ 5.10+0.26 ab
T2S2  27.20+0.90 a 83.00+3.07 a 26.80+0.99 b 5.30+0.11 ab 5.30+0.34 a
T2S3  24.70+0.86 b 80.60+1.67 a 22.90+0.20 ¢ 5.50+0.31a 4.70+0.16 b

ANOVA 4t F {H F value of ANOVA analysis

PERREL KRR KPR VLKA e

Tre%rf%:n is Bolls number Single boll .Seed cotton , Irrigation Watg
of per plant weight/g yield/(kg-hm )  use rate/(kg'm ~)
TISO  6.43+£0.09 ab 6.16+0.22a 5426.21+408.93ab  1.21+0.04 ab
TI1S1  6.67+0.16a 6.19+0.35a 5773.13£227.22 a 1.28+0.08 a
TI1S2  6.03£0.11 ab 5.95+0.27b 4976.52£119.75¢cd  1.11+0.05 cd
T1S3  5.72+0.11b 5.39+0.21a 4372.39+£123.13 ¢ 0.97+0.03 ¢
T2S0  6.39+0.13 ab 6.13+0.17a 5096.78+£187.13 bc  1.18+0.04 bc
T2S1  6.16+0.14 ab 6.02+0.28 a 4 893.56+232.18 cd  1.09+0.04 cd
T2S2  5.91+0.05 ab 5.484+0.23b 4 605.76+331.94 ¢ 0.95+0.03 ¢
T2S3  5.524022b 5.32+0.30b 4293.47+122.96de  0.89+0.03d e

ANOVA %3 ¥ F fH F value of ANOVA analysis

T 2.10ns 3.07ns 20.21%* 20.21%*
S 3.92% 11.04%* 21.52%* 21.52%*
T=S 0.58ns 2.23ns 6.94** 6.94**

V£ (Note): *, P<0.05; **, P<0.01.

2.5 A[ELIERMTEKY LEX BT HE R RN

AN TR] 358 57 M VB ZK AT FEE XAV A 5 1) 52 1 G 3R 3
Fiome ApAE b2l P38 K B 52 K LB, KA 0
Je 43 AE B 3 3 (P<0.05); T1SO0 AbEE |2
S35 K N 27.10 mm, TI1S2 434 27.70 mm; T2S0
b BEAR A bR K B 27.30 mm,  T2S1 &b BN
27.70 mm. VEKH AL, 385 M S W5 3 28 ELAE FH 6 A
A6 W 24 L BT R i A 2 (P<0.01) 5 fib 358 4= Ab B Ik ¢
B oo B AL T Wb b AR, T1S2 4bFE Ny 27.80 cNitex, %%
T2S2 (26.80 cN/tex) #E1H 3.73%; RYIE L FIMAE K2
Eb 5% 2l 28.43 cNitex, Rb = °F 35 K5 1€ W 24 Eb 53 5
26.65 cN/tex. WE KB4k B %F M 1€ T T B 18 5% Wi B 2%
(P<0.05) s I o B {5 B E K14 BE 1 o vy 2 B0 K 1
fash, T1SO AbFE T 73 BE{E N 4.50, T1S3 AbH I 75 B A
N 5.40, AHECECHE K 20%; T2S0 4bF 5w [ 1 N 4.60,
T2S3 AbFE 5w BB N 5.50, MHELEIEK 20%. H#EKE 1L
FE Je 4 35 Hh B VR 6 AR E B 2K R R B 3
(P<0.05); T2S3 AbEEMI (KN 4.70%, TISI1 4bH
W KRy 5.30%, HEKZ) 13%.

I EE AT AR KT E (x, gL S5HRter=
& (y, kg/hm® Ak &R

T 3.51ns <0.01ns 27.95%* 0.86ns 2.73ns
S 4.69* 0.49ns 16.52%* 28.46%* 1.01ns
TxS 3.39% 0.12ns 14.73%* 0.60ns 4,96*
6.68 % 10° (*ﬂﬂf N
y=435% 10°+ xel 73 ) (ibHE+, R2=0.93)

T
3@vg
y=5.83x10°-174.76x,(Fb 1, R*=0.72)

(1
FEKTILE S B (x,, cNitex) HIKARIT:
y=443+0.12x, (WL, R*=0.82)
y=444+0.14x, (W+, R*=0.77) (2)

W (D W A4 NEREKY L E
0.85~8.00 g/L N, 4¥E/KHLEER 2.61 g/L B, Bt I
B3 46 7= & ] LB 5797.36 kg/hm?, 4 #E KB 4L JE N
3.69 g/L Iy AL B B 3 BRAR; Wb LAk PR =& 2
BLER DN s, MBEKT LN 0.85 g/L, HRAET”
N 5096.78 kg/hm®, 0 4= K b3 4 244 AR AE D o0 %
HEIE KA.

2.6 FBEKIERSHETE, DREENXR

A AR I AR K AR AR 5 7 B AT B AR A b 4
B 4 FiR.

& 4 0750, ERHEEEM4T, MBI EE
SRR, N 0.86, 7% M R 7 R I R B i K
}0.92; TERWP LM, dEb R KR RN E
Bt K, N—0.95, ZEEH N & 1 [ RS i oK,
91405 EWMIELFAR, PR S v A A B R
WK, N0.78, BRE D ywEE M AR R, N-1.58;
TERP LT, MR SR EM BB MR K, 4-0.80,
ZE M TR 20 5 v A 1) (R 2 e B K, -1.03.

3 i i

ORK K AE — 52 FE B b AT LG MR vk 7K 3R PR AL T
06 AHAS T 38 G K 6 23 A N A, AN [R]85
P T LR 1 22 5 3 o R AR R AR AR —, kT S
AP fildn, 55 i 15 AR A 4 39 R ks £ -
Rt A S, ABERYRINAEL R T+ &K
AR AE Y (P ) BEIHHMWELE (TD BT
Wt (T2) K. XARE2 TR b b & &5,
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BURL A LI, SUKBER, FRKREZ, T+
BRiLLlE e, KRR 2, FEKREARDY, B iR
IR AR G EREIR T 5 8RR 2 T 5 0 i 1 i il A
AN 1 5 25 AR, AR T BRI, RS2 A AL
Frole e, A oK. BUKBERAE — &
REPE EATLUOK TR, 75— T i =g LA R L)
A g Ry A, HETTRC AR AR AR BRSNS
Bl P 43 T AR RE R AR A DR AS o i, REN 2504 B 5%
RY], BEREKH G R, Mt mid R 2P K
NS, ABEREEITEES . AR EY,

FEWSELIRMET, BERE KT LI R, Mfeotadk R
(), ZABHER (T) EIREK)EHDKES, £
WMT, BEREKE R, Mfeieads (P,
AR (T) 2IE/NES . & H 82 AT L
B A, X RN RER I S g ot & A b AL 2 O
TG M A 237 B L — X W R I U A AR
73 I8 & BT SR AW B BRSO B TR BRSO K
VPR RE, BRGSO SRR M ERELET. R AR
PEZE, MG, N IR ER S BE— IR T R
PRI o

*4 EEEKERSTERMREERES N
Table 4 Pathway analysis between physiological growth index and yield and quality

T Ei=2 7 H AR & TRT B G R 2 HiZEZ R 8] %1/ 12 2 $L Indirect path coefficient

Soil texture  Indexes Independent variable Single correlation coefficient Direct path coefficient g L F, NPQt P, T. &1l Total

e\ (D 0.92 0.22 0.75 -0.09 0.16 —0.02 —0.10 0.71

ZH W 0.95 0.86 0.19 -0.06 0.06 —0.02 —0.09 0.09

P BRFG (F,) 0.60 -0.12 0.16 0.41 021 -0.01 —0.05 0.72

Yield  JALEFEKRZE (NPQD —0.46 -0.29 —-0.12 —0.18 0.09 0.01 0.04 -0.17

W EEE (P) 0.74 -0.02 0.17 0.66 —0.04 0.06 -0.08 0.76

b+ MW (T) 0.81 -0.11 0.19 0.69 —0.06 0.10 —0.01 0.92

Sandy loam | (D -0.80 0.78 -0.59 -0.20 -0.41 -0.13 -0.26 —1.58

=M W) -0.65 -0.68 0.68 -0.13 —0.16 —0.13 —0.23 0.03

o A R (F,) -0.79 -0.27 0.56 —0.33 -0.55 —0.06 —0.14  —0.51

Micronaire &4k 22 8K 24 (NPQ) 0.80 0.75 -043 0.14 020 0.04 0.10 0.06

WaER (P) -0.55 -0.17 0.61 —0.52 —0.09 —0.15 -022 -0.37

MR (T) —-0.67 -0.29 0.69 —0.55 —0.13 —0.27 —0.13 -0.38

Fr| (HD 0.92 0.33 -0.46 050 0.78 021 —0.44 0.60

EX I NOA) 0.81 -0.56 0.27 040 0.89 0.19 —0.38 1.36

P RRPE (F,) 0.85 0.64 026 —0.35 0.63 0.20 —0.53 0.21

Yield  JefbZEEK RZE (NPQD) -0.89 -0.95 -027 052 —0.43 -0.18 0.41 0.05

HEEERE (P 0.82 0.26 026 —0.40 0.49 0.65 -0.44 0.57

[/ ZREHE (T) 0.86 -0.55 026 —0.39 062 071 021 1.40

Sandy Fhi (HD -0.91 -0.80 0.02 -0.38 —-0.01 0.08 0.19 -0.11

=M W -0.72 0.02 —0.66 -031 —0.02 0.07 0.16 —0.74

5 A BRI (F,) -0.81 -0.49 -0.63  0.01 -0.01 0.08 023 —0.32

Micronaire Y4k 224 K 25 (NPQt) 0.74 0.02 0.66 —0.02 0.33 -0.07 —0.18 0.73

BE®EE (P) -0.72 0.10 -0.64 0.01 -0.37 —0.01 0.19 —0.82

EER (T) -0.79 0.23 -0.64 0.01 —-0.47 -0.01 0.08 -1.03

ANTA] = 358 Jof b RURl K RE SBE 2 AR AR 3 i aE, 1
MR S N ] DUERTE . R BN R A PR 1 b oy A i 45
Folp 18 G R AR RS2, RL e FH % 6 TR BR 1 AR AL SR AE 2
A FIRERE . Bilhn, Es LD R K 2 B i A
FE B R IGA BE JIPRAR, NPQt K, T4 N0 % Il %
Ky (F,) MAE B HIHERE RN . ARIG 0T 7k L BE
FE KA A0 B 38 KRN A= B A F, B, NPQt S K
bt F, TRFREE R TREL, P4 NPQt iR E L B
/. XEHTEYEE PSIRIKOLEE, ThaMHIEY)
- PS IR ISOG BE 2R, A ARG BE R 25 R BRAIE,
MR A T RIPEE ST ARG, S s
NPQt 1% Xt B LARGFE B AT RIS 7, ol B i L
HFEBOE KR B E . F, RIAEMZMHAEN, 2
Oy FEEE A, T AR R, A, BEZE
B, REK RO I AR iy 2,
Oy AN BT R, F,, SEEEALE N AR TR,
NPQt Fifi 25 7 I I 3E 35 1 T s (ka5 i el 00 g
FOR I ER 7 BB & oK G F,, FRE, SR —E. 1
NSRS B R B F, B 00 v FE 38 n 5L B0 S 1

RIS, NPQUIRHTIE K, HAMAKIMMA ZR, X
T B RO R IG N A A B R Gy A 5% 6 1)
Ak

ANFEIEF AT, M A B A K 7 B A
fE—EfEE ez BEm. flin, DRSS AR, &%
AR W ia RERETE — R LR A K, X5 AR
W8, AW AA FHEEEN. R AR
WIHEAERR=TE 2 g/L KT 0.85. 5 2 8 g/L A, HRdE
ST EAEY), AR M S R N E TR AR E )
ATEAS B LR . ERD L5 T S HE K 3h FE HEWR X AR AL
PR ZEHTEEE W, TR A Kok 2 s e 2 32 o TR
IKERFE IR . AR kG ZHEEEN . R
2 A 2 WA LN TR A . XWTRE R TR
WEMELF, EAKIE BT REERT KRR D, FF+
ATEAA A, (BTEAEKF G B TEY R K Re 1 am, (2
BT AR K RAEMERE 22, NRE SR AR AR BT 75 17K 4
FoEFE, W AKEREE L Z. e, ZMF RS
R B VA OG . MR AR iy 22 B4 S R A2 6 RERI 26,
BETT SRR AE S5 R B, R GRME S 2 g sE g B A 6
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FHRAEAE ANIR] 5T 7K R X Vi A A TR IO ) R 75

FA R R T W RE, A2 — M AN A L BRI 5T
SRARW], ARAC B PR B ORI A 7 S R B 9 4K
Tt ZREECI I RRI, 4 g/L MUK EBA
I ML . AR M BT 7 &,
O3+ S HURRE K LB (R Bt AR A ™ B, il ik
AN BRSO S Wh S A R RIBER A T
R RE AR EI T REMES . ik, ATk
B, EKH AL 2.00~8.00 g/L 1, BEEKE 6T
AL S T B I K s . R IE N B TR
e 2 FBARAE S B ET S, R TR, 54K
Romh 7 — 2. KR TSR KT, oL
200 Y 2 SRR P9 R G K SR B M R AE (O AR R T AT e
AL LT 4E () i e,

AR s b T L GROK PR BRI 2= 52, R MR AR Y
AP, TR RS T AR K SRR R 7 T
EAN T 3 G oS M P A A R B B 7 el 0 T 3 RS
PRAEBLEOK, SEmH AR AR SR I £ TR
R AR AR AR B L AR AR AR, Bl
IKH™ A FEE B A A P g 5. SR & BRAE A SR AT
LAAT R £ 73 X R ARG I I8, AT RANR] 35 i
VEE 7K™ A P T AN [R) e A 7K S 3o A 4 2 2 A K PR S A5 455
B DI, ASCE R TR, 5 2K
WAFEZES, HRATLUNS A KRR S5,

4 % i

ASCHETAARARES, WL T AN A 3t T R
W AR AE A EE L AR ARV R B TR . S5 IR

D fER AN, BEEEKT R, WERSE
SO GG R AR RN, R
LA, BEEEKT A EERG R, AR S 2. i
AR ARG R BP0 BEEKE
FE T+ i B R 9 e IR E S, AR K R
A . BEAE IR, MEIE ot A R 2
S R A, TR N 30.09 pmol/(m?-s); i EUH
N 22.12 pmol/(m®-s), AH LLH Ik > 36.02%. AL 7%
s T R I R RN g, e AR etk 2
VK EIUIE RIS, T EAR A6 B AR S K
EHBAEE 2, PN 0.51; LRIk, FHH
9 047; BARMAHIAETE S, FIMER 041,

2) {EREKH AL 0.85~8.00 g/L N, 7ERbIE 444
T, MRS B S KL RO SR ke, /N
T 3.69 g/L MIBUBK REBEAS 2 X A A6 77 A= S 2 ok 7 A 5
WM, W2 5K (L 2B MR i
P 2P LKA, WA S v A S HE KA L 2
IEARRE S

3) TEWEEL AT, MRIEZEM . 2 NG A2 R e
HMWEERRK. e S wEENEEZERE. £
TR, AR K R A S e
FEWE, thE. ABES MW S EAR R B R
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Effects of brackish water irrigation on the physiological characteristics,
yield and quality of mulched drip irrigation cotton under different soil
textures

WANG Zhenhua, WANG Fei, LYU Desheng, LIU Jian, ZHU Yan, WEN Yue

(1. College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi 832000, China; 2. Key Laboratory of Modern
Water-Saving Irrigation of Xinjiang Production & Construction Group, Shihezi 832000, China; 3. Key Laboratory of Northwest Oasis
Water-Saving Agriculture, Ministry of Agriculture and Rural Affairs, Shihezi 832000, China)

Abstract: Using brackish water for irrigation in arid and semi-arid areas can alleviate the supply-demand contradiction of
freshwater resources. However, the correlation between its irrigation effect and soil texture remains to be studied. This study
investigated the effects of irrigation mineralization on the growth and development of drip-irrigated cotton with different soil
textures and the yield and fiber quality of seed cotton. In 2022, a barrel planting experiment was conducted to study two
common cotton field soil textures (sandy loam soil T1 and sandy soil T2) and four irrigation mineralization degrees (0.85 (S0),
2.00 (S1), 5.00 (S2), and 8.00 g/L (S3)) in the Manas River Basin. Under different treatments, eight experimental treatments
were used to study cotton photosynthetic indicators, plant height, stem diameter, yield, and quality. The results showed that as
the mineralization degree of irrigation increased, the plant height, stem diameter, net photosynthetic rate, transpiration rate,
single boll weight, number of bolls per plant, yield, irrigation water use efficiency, and fracture ratio intensity of cotton
seedlings in sandy soil showed a decreasing trend after the seedling stage. The transpiration rate of S3 treatment decreased by
10.61% compared to SO during the bud stage. Under sandy loam conditions, all indicators showed an increasing and decreasing
trend. The net photosynthetic rate of S1 treatment increased by 8.40% compared to SO. As irrigation's mineralization degree
increases, underground cotton's maximum fluorescence in two soil types decreases, while nonphotochemical quenching shows
an increasing trend. It can be concluded through regression analysis that there is a negative correlation between cotton yield and
irrigation mineralization in sandy soil cotton fields. However, irrigation water less than 3.69 g/L in sandy loam cotton fields
will not reduce cotton yield. Using path analysis, it can be concluded that cotton stem diameter and transpiration rate are the
main factors affecting yield under sandy loam conditions. Plant height is the main factor affecting the micronaire value. Under
sandy soil conditions, the nonphotochemical quenching coefficient and transpiration rate are the main factors affecting yield. In
contrast, plant height and transpiration rate are the main factors affecting micronaire value. This study can provide a theoretical
basis and technical support for the rational utilization of brackish water resources in cotton fields with different soil types in the
Manas River Basin.

Keywords: soil texture; irrigation; cotton; salinity; mulched drip irrigation; physiology; yield; quality
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