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Effects of Water and Nitrogen Fertilization on Physiological Characteristics
and Yield of Cotton under Drip Irrigation in Mildly Salinized Soil
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Abstract; Aiming to explore the mild salinization area ratio of different water and nitrogen physiological
characteristics, yield and quality of drip-irrigated cotton, the influence of irrigation water use efficiency
and nitrogen partial productivity, seek water and nitrogen combination suitable for cotton cultivation in
salinization area, and optimize the salinization area for drip irrigation cotton basis, barrels and
randomized trials were used, three irrigation levels of 2 750 m’/hm”, 3 750 m’/hm’ and 4 750 m’/hm’
(W1, W2 and W3) and three nitrogen levels of 300 kg/hm®, 600 kg/hm’ and 900 kg/hm* (N1, N2,
and N3, form of nitrogen in urea) were set up in mild saline soil, and the photosynthesis, fluorescence,
yield and quality of cotton, water and nitrogen use efficiency and optimal irrigation fertilization mode were
investigated. The results showed that mild salt stress under the condition of different water and nitrogen
regulations, irrigation water and the interaction of water and nitrogen had significant effects (P <0.01)
on P, T, and G, and C, in the growth period, under the level of W1 and W2, P

increased with the increase of N application rate and then decreased, and reached the maximum at W2N2

T, and G, were
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treatment. At the level of W3, it was increased with the increase of N, while C, showed the opposite
trend. The influence of irrigation water on F /F and F /F, of different growth stages of cotton was not
significant (P >0.05), and it had significant influence on ¢" and NPQ, Y( I ) and ETR (P <0.05).
The effect of nitrogen application on NPQ in the growth stage of cotton was not significant (P >0.05),
and it had significant influence on F,/F, and F,/F,, ¢", Y(II ) and ETR (P <0.05). The effect of
water and nitrogen interaction on the fluorescence parameters of cotton in growing period reached a
significant level (P < 0.01). The effect of water and nitrogen interaction on Y, iWUE, NPFP and
macron values reached a significant level (P <0.01). Among them, the maximum yield of seed cotton
(Y) appeared in W2N2 treatment, as 5 854.5 kg/hm’; the minimum value appeared in WINI
treatment, which was 3 483.75 kg/hm’, with a relative increase of 68.05% ; through the multiple
regression analysis and the likelihood function group, the optimal irrigation water and nitrogen application
rate of the mild saline-alkali soil were 3 740 m’/hm’ and 754 kg/hm*, respectively.

Key words: drip-irrigated cotton; mildly saline soil; water and nitrogen regulation; photosynthesis;

chlorophyll fluorescence parameters; production
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Tab.1 Irrigation and fertilizer treatments during

each growth period of cotton
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Tab.2 Effects of salt stress and water and nitrogen regulation on P, and 7' of cotton

AR P,/ (umol-m "2 es 1)

75 P R T,/(mmo]-mfz's’l)

7K A2k B

AL BRI 22 4 A AR L $ ]
WIN1 (21.10 £0.58)° (13.73 £0.45)° (7.47 £0.52)¢ (3.88 £0.04)° (2.63£0.01)° (1.98 £0.04)"
WIN2 (26.70 £0.91)¢ (18.88 £0.62)°  (12.21 20.61)" (4.87 £0.04)° (3.74 £0.13)°¢ (2.79 £0.02)¢
WIN3 (22.38 £0.08)° (13.82+0.25)° (7.31£0.43)° (4.62+0.04)° (3.31£0.02)° (2.53£0.06)°
W2N1 (25.60 =1.10)° (18.09 £0.43) " (11.30 +0.48)° (4.91 £0.08)° (3.73 £0.05)° (2.89 £0.03)
W2N2 (34.03 £0.70)" (26.94 +0.33)" (17.52 +£0.33)° (6.30 £0.04)"° (5.35£0.03)" (4.27 £0.05)*°
W2N3 (27.56 0. 60) (20.19 £0.30)°¢ (12.78 £0.69) " (5.70 £0.02)" (4.78 £0.04)" (3.33+0.06)"
W3N1 (27.13 +0.68)* (19.78 +0.51)° (11.64 +0.31)° (4.98 £0.07)° (3.81£0.06)° (3.01 £0.04)°
W3N2 (30.03 £1.23)" (24.56 £0.52)" (15.78 £0.96) ™ (5.81+0.06)" (4.91£0.05)™ (4.30£0.03)"
W3N3 (30.98 +0.89)"  (25.89£0.47)®  (16.87 £0.43)" (6.28 £0.16) (5.26 £0.03)"° (4.38 £0.04)°
w 6.468 ™ 8.091 ** 7. 004 ** 8. 827" 9. 124 10. 164 **
N 6.094 " 6.403 " 6. 658" 5.896 " 5.765* 3.635"
W xN 23.589 118. 123 * 39.751* 139. 458 * 310. 358 ** 409. 323 **
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FAXTREAE A4 W) G A C ) 520 3k 3 1 S 2% /K OF
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B3¢ 3 A, B BSAE A 2 & b BE G P 1Y
/N 30.27% s I 3 2 & AL B G- H RRAIR
37.98% . W1 Fil W2 /KF-F , G [l 25 Jiti 2 = 1) 3
JeFtEE AR, W3 JKE T, G Bl A it 2 0 35
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Tab.3 Effects of salt stress and water and nitrogen regulation on G _and C, of cotton
KA SILFE 6,/ (mmol-m 25 71) AL ] CO, W €./ (mol-mol ~')
A B L8 ] AL B L3 ]
WINI1 (480.06 £1.73)%  (331.17+1.67)"  (179.3120.6)"  (194.01 +4.64)"  (241.54 £4.29)°  (277.10 £4.57)"
WIN2 (492.87 £0.47)"  (350.17 £0.50)°¢  (208.65 £1.53)%  (152.97 £8.69)"  (220.06 +6.78)"  (250.08 £7.25)
WIN3 (484.67 £1.34)%  (336.82+1.49)°  (199.34+0.95)°  (177.88 +3.35)"  (235.92 +4.26)™  (270.75 +2.92)*
W2N1 (485.67 £4.01)%  (348.16 £1.49)°  (205.51 +£1.42)"  (158.14+5.29)"  (218.09 £3.75)¢  (248.08 +3.59)
W2N2 (548.67 £1.34)"  (380.67 £1.01)*  (255.33 +0.72)"  (131.93 +6.10)¢  (172.66 =6.02)°"  (215.84 4.70)°
W2N3 (530.00 £1.67)°  (363.50 £1.83)"  (224.15+1.13)°  (135.5£5.89)*  (181.09 +5.54)"  (220.56 +3.39)"
W3NI (508.25 £1.25)°  (342.00 £1.33)"  (222.61 +1.27)°  (151.34 £5.79)"  (217.19 £3.64)°  (259.75 £4.09)"
W3N2 (534.03£1.70)"  (364.51 £0.64)"  (240.15 +1.12)*  (112.15£4.59)°  (196.50 £7.34)"  (244.75 +3.58)"
W3N3 (540.00 £3.33)"  (383.50£0.83)"  (255.90 £3.75)"  (100.34 £2.49)°  (159.56 £3.87)"  (228.98 +3.83)°
w 7.21% 5.572° 10. 139 ** 18.717 7.735* 9.802
N 4,246 8. 096 ** 4.801° 6.267" 4.56" 4.135"
W xN 145. 666 ** 234.6 248.7 29.673 " 30. 231" 23,714
) N2 L6 N1 I N3 4b B 55 51 = 12.97% FiI 3.52% 5 S ATWIE | Er ey
TR A6 22 B8 0 25 A0 31 CF- 238 16. 85% |, % 2.2 HMBKRIFENIBEMHFRERESHHZ T

A B I 2 A Ab B COF 4 28.67% . W1 Al
W2 KT, C b 45 it 28 & 1 38 m SE B AR S T M
W3 7K, C B 3 it 20 0 385 T s /)s , % 46 5] N3
Fo N1 Al N2 4b B 43 BIIG 33.40% #1 10.53% , W1
AKOETR BRI N2 [ NT R N3 b B4 B 21. 53%
1 13.26% , W2 KV T, B A6 ] N2 [ N1 1 N3 &b
B AR 16.57% F1 2. 63% . 45 R F W, A HA K
R 5 AT R AR R O I G 1 35 M e SRR
SR A SR A0 ) oK Ak A AR B R B R T
W SR AR AL A ARSI BE ), AT AR AR O6 G

2.2.1 K E R F /F, & F,/F 5%
U

e 4 JE AT KRR B X AR AL ) e i AR 0] %
B Rt 8 F /F U F /F S, ATALLF/F,
M F,/F YR A0 4 i 2 /N, &k 22
R e NME . Hod, WK AR AL & A F T RE
F,/F R F /F, 20 A 53 (P >0.05) , jiti 2 % A
WREFY F/F, M F /F 50k 2 % KF
(P<0.01) , KA HEAEMXSETM F/F,
1 F,/F 5200 38 38 52 K7 (P <0.01)

F4 HEBEKRFEINREF/F,RF/F RN
Tab.4 Effects of salt stress and water and nitrogen regulation on F /F and F /F, of cotton
F./F, F,/F,

7K B Ak B

BEAEI R it 224 REACI AL 1 i ]
WINI1 (0.769 £0.01)° (0.735+0.01)" (0.705 +0.01)° (3.266 +0.07) " (2.767 +0.18)" (2.364 £0.10)"
WIN2 (0.827 +£0.03)" (0.795 £0.02)°¢ (0.769 £0.02)" (4.113 £0.04)" (3.756 £0.13)  (3.134 +0.13)"
WIN3 (0.840 £0.02)™ (0.798 £0.01)°¢ (0.771 £0.01)" (3.859 £0.06) (3.499 0. 08) (3.045 £0.13)
W2N1 (0.785 £0.01)¢ (0.750 £0.01)°¢ (0.724 £0.01)¢ (3.415 £0.11)°¢ (3.044 £0.06) (2.563 £0.10)
W2N2 (0.828 +0.02)" (0.807 £0.03)"  (0.782+0.01) (4.445 £0.09)™  (4.051 £0.09)® (3.482 £0.04)"
W2N3 (0.839 £0.03)™  (0.814 +0.01)>  (0.783 £0.03)* (4.276 £0.25)" (3.748 £0.10)"  (3.429 +0.08)*
W3N1 (0.804 £0.01)° (0.765 +0.01)* (0.746 £0.02)°¢ (3.564 20.13)%  (3.230£0.09)%  (2.809 £0.09)
W3N2 (0.845 +0.02)" (0.828 0.02)" (0.797 £0.01)* (4.425+0.06)™  (4.119 £0.05)° (3.574 £0.07) "
W3N3 (0.849 +0.01)* (0.831 +0.01)* (0.800 +0.01)* (4.764 +0.19)" (4.372 £0.13)" (3.619 £0.06)*
A\ 0. 900 1.436 1. 649 1.522 1.915 1.979
N 35.479 35.541 " 26.621 " 17. 900 ** 18.175* 21.178
W x N 39.530 88.453 * 33.429 * 15.752 " 24.555 " 24.255*

F/F, BT RdRER S T MR ROLA & 1™
w(K4) . mEA LMD REN F/F, 1E
TRAE IR B fe KAH, 4% 4b BV 24 4B 0. 825 542 1)
A TR B A AR B2 {E D 0. 79 5 ik B B S IR

F AP 0 0.76, A AL 11 2 ik 500 45 Ak B
F/F, fHE BB R e 7e R — B K -F
T MRS LTI RE I Y FL/F, (B BE A it SR
TG 0, 345 W3N3 AR BB R fE, WINT AR H
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fHi/ME. FE W1 KSR, B A6 N3 [ N1 F1 N2
AEFR 530 7 9. 23% FI 1.57% s 4E W3 /KT, B4k
] N3 Ho N1 AT N2 Zh ) 55105 5. 60% A1 0. 47%
F/F, s TRk OE 2 58 110 I 400 Ot B 55 1k 3L
R(FK4), hF4 A EERIEDIREN F,/F 18
FEH IR B de KAH, 45 AL RS-0 O 4. 015 A A
JIP R B, & AL B (R 3. 625 ik 2R R B AR AR, 4%
Wb PSS Ry 3011, B AR ) & ok 22 45 AL B
F/F A 2B BB G S, £ W1 R W2 K
L RRAE RS A B AT RE Y F/F (E R % i
Ry 184 T S 34 I /N A W3 KRR R IE S A B
F,/F o {EL 6 5 it 280 5 00 B8 I i 6 946 W3N3 bk
KM 76 W1 KR, BAE 1 N2 [ N1 Al N3
Qb B 43 B B 25. 93% F1 6.58% 3 W2 /KT, B A6 1
N2 [ N1 F1 N3 &b 3 43 51 5 30. 16% F1 3.95% ; 7
W3 K-, BEAE ] N3 L N1 F1 N2 &b B 43 ) &

33.67% 1 7.66% . BLH], & HAYHE K it A& & AT
SRR AL GG T RE T RUBP 2 Ak il i) 3 1, £ i i
BRI ISR F /F FF /F IS T A
M E Y B
2.2.2  FHhP K E RN ARAE ¢" K NPQ {52 1
5 JE AN K RUAL B XS AR AL ) e iR AR ] %
B Ko U o R NPQ B2, WAL, ¢ BEE
S 1) HE 3 2T /S, ok B A B B /ME . NPQ Bl
AR A HE T OK, ek 2 Ok B o R E .
L VE KOG R AR A B A T RE i ¢ 1Y 52 )
e di % (P <0.01) , jii % A A6 25 A2 & 9 ¢ 152
KB E K- (P <0.05) ;3 /K XF A 46 & A4 & 1 2)
AEM NPQ [y 52 M il . 2 (P < 0. 01) , it & %t i 48 25
A B W NPQ JC i 3 5 (P >0.05) , /K E g HAEH]
XFARAE AR F ] ¢ A NPQ 1Y 52 i 35 B B 25 7K
(P<0.01),

x5 Hp@KRFEEXRE R NPQ BRI

Tab.5 Effects of salt stress and water and nitrogen regulation on ¢’ and NPQ of cotton

q" NPQ

TR JIE 4k 7

BEAE I BRI 22 4 BEAE W i ]
WINI1 (0.799 £0.01)° (0.643 +0.01)° (0.480 =0.01)" (1.140 £0.10)" (1.514 20.02)* (1.814 £0.06)"
WIN2 (0.868 £0.02)"  (0.727 £0.01)"¢  (0.522 £0.01)" (1.049 0. 11)°" (1.346 0.03)" (1.647 £0.02)°"
WI1N3 (0.820£0.01)%  (0.695£0.01)"  (0.509 +0.01)" (1.446 +0.13)" (1.601 £0.01)*  (1.769 +0.05)™
W2N1 (0.865 £0.02)"™"  (0.734 +0.02)"  (0.517 +0.01)" (0.907 +0.06)" (1.133 £0.03)°¢ (1.409 £0.04)°
W2N2 (0.907 £0.02)™  (0.783 £0.03) (0.556 £0.02) " (0.693 £0.04)°  (0.978 £0.05)"  (1.283 +0.02)
W2N3 (0.858 +0.01)°"  (0.718 £0.02) ! (0.510 0. 01) (0.541 0. 06)* (0.669 +0.06)° (1.23220.04)*
W3N1 (0.892£0.01)™  (0.796 £0.02)"  (0.541 £0.03)*™  (0.592 £0.07)¢ (1.133 £0.09)° (1.273 +£0.08)
W3N2 (0.927 £0.01)* (0.799 +0.01)* (0.567 +0.01)* (0.518 +0.05) ¢ (0.904 £0.08)"  (1.217 20.04) "
W3N3 (0.870 £0.01)"  (0.756 £0.02)*  (0.525 £0.01)"* (0.451 £0.06) ¢ (0.548 £0.04)° (1.102 £0.02)°
W 7.426 " 10. 645 ** 5.209* 25.379 " 15.515* 56. 741"
N 3.986 " 1.647 " 4.704 1.142 2.06 1.075
W x N 8.498 ** 8.619 " 9.899 ** 17. 008 ** 48.27*" 31.695

¢ RETIREYHEFZED QA I IE JF R A
(K 5)HIZR S AIHN, W HERR AL DN RE T o TE BRAE 35
Bl e KA, &AL 46 0. 87 5 RS A Fir T F%,
AL B (E Ry 0. 745 ik 28 30 B8 B B AIG, 45 4k BEOF
BIE R 0.52, A REAE M Bt 2 & A0 B o' [ 2 B
BHTREAR I 7R HE KK TR AL & R B W
TRE M By o 1B Bl A5 it 280 i A4 1 0 56 1S 0 S 90N o
FE W1 KSR AR N2 L NT A N3 b B 43 31 &
8.64% F15.85% ; W2 /KFF, AL 3 N2 [t N1 F1
N3 LhFH 451 25 4. 86% F1 5. 71% ;7 W3 KE T, k&
A6 N2 L N1 A N3 b B4 50 5 3. 92% F1 6. 55% .,

NPQ W AR bR R 40 1 1 PGB 00, T 3%
AR Z W B AR EE . f 3RS AT AL, TR E AR AL D RE
M NPQ B 7E AL 1 e /s, 25 Ab BT 34 {H 2 0. 815 7%
BN Fi e, 45 A BESF- B 1,09 5 ik 2 5k 3

SRR, & A0 B 4 (6 R 1. 42, 3 A6 2k 2240
FALH NPQ {2 I H B Wi TR H . £ W1 K
MR AE A R E S e 1y NPQ B & it A 1Y
BAR S /N G S . #E W2 Fil W3 K, NPQ {H K
R B HG I E N . AR W KPS, B AE
N2 kb N1 1 N3 4b BE 43 54K 7. 98% Fl 27. 46% ; W2
JKOETR A NL b N2 Fi N3 4b B 4351 5 30. 88%
F167.65% ;78 W3 /KT, &AL N1 kb N2 il N3
AbFRAY I 14.29% F131.26% . 450, 4 Y
K it AT 4 i PS IR L Sk A K R B
A PR T3 & TR RR OB B B ) .
2.2.3 KA IHEX AL YD M ETR #5200
2 6 JE AN 7] 7K S AL 36 AR A6 D) BE AR |
EAHA Rt 28 Y (D) AT ETR B9520, al 41, Y (1)
1 ETR Y RfiE A= 5 W 0 HE 28 22 W vl ]s , 220t 22005k
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B /ME o o KO AE AR A% 0 T RE T
Y(I) A1 ETR #5200 5.2 (P <0.05) , %) Al fE it 5
W YCID) A ETR A2 M 225 (P <0.01) 5 it %00
MRAEIEAE I Y (1) A1 ETR [ 52 W 35 B 4% 5 2 /K F

%6

B KR RAEXRIE Y( T ) % ETR B0

(P <0.01) i 00 Ff 46 BE 2% A ANk 22089 Y (1T ) #0
ETR A0 .35 (P <0.05) ;7K 058 HAF FH 2 % i
WA LT Y ) A ETR #4520 35 3 4k B 3% K OF
(P<0.01),

Tab.6 Effects of salt stress and water and nitrogen regulation on Y( I ) and ETR of cotton

Y(I) ETR/(umol-m ~%+s~")

7K HE 4k #

BEAC R it 2 4 AL R it 224
WINI1 (0.611 +0.01)* (0.430 £0.01)° (0.361 £0.01)"  (299.437 £3.43)"  (244.511 +7.69)° (190.946 +6.88)"
W1N2 (0.681 £0.01)" (0.486 +0.01)" (0.439 £0.01)"  (333.497 +7.11)% (276.677 £6.26)" (232.203 £6.35)"
W1N3 (0.678 £0.02)" (0.475 £0.01)" (0.403 £0.02)°  (332.027 +7.60)" (270.130 +6.55)> (213.161 £3.17)°¢
W2N1 (0.669 £0.01)" (0.483 £0.02)" (0.425 £0.01)"  (328.107 £6.62)" (274.969 £6.26)" (224.533 +4.50)"
W2N2 (0.725 £0.01)*" (0.533+£0.01)*  (0.453+0.03)*  (355.061 +5.15)" (303.433 +6.26)" (258.385 £3.97)"
W2N3 (0.708 £0.01)™  (0.497 +0.03)™ (0.489 £0.01)*  (346.729 +1.72)*" (282.939 £4.55)™ (239.608 £12.17)*
W3N1 (0.665 £0.01)° (0.474 £0.01)" (0.430 £0.02)"  (325.656 +5.15)° (269.845 +4.55)" (227.178 +6.08)"
W3N2 (0.725 +0.01)* (0.532 £0.02)" (0.486 0.01)*  (355.306 £5.39)" (302.864 =12.52)" (257.063 +5.82)"
W3N3 (0.731 £0.02)*° (0.539 +0.01)* (0.494 £0.01)*  (358.491 £5.15)" (306.564 +8.25)* (261.030 £6.61)"
w 4.000 " 4.670" 6.584 " 4.000 " 4.670" 6.584 "
N 8.780 5.479" 5.133° 8. 780 ** 5.479 " 5.133 "
W x N 11.747 * 7.565 12.279 ™ 11.747 7.561 " 12.255 *

Y(ID) A1 ETR 43543 7 MROE R 48 I 5
PR G Tt M TR (K 6).
6 n 1 EARAE T BT Y (11 6 RS AE 19 35 3 e
KAG , 2 AE BEF- Y {H R 0. 69 5 B2 WA FT F B, 4 b
HRV-E{H A 0. 49 5 ik 22 48] ik 2] e A%, 4% Ak 7 2 {4
0. 44 BB Bt ZUHA A YD) EE RS
BRI R 78 W1 KPR, B0 N2 L NI
FION3 A FH 4> 75 11.46% F1 0. 44% ; W2 /KFF,
BEAE W N2 [b N1 ORI N3 4b 343 G 8.37% A
2.40% ;78 W3 JKF T, B 4B N3 [t N1 A N2 4b 3
Sy 9.92% F10.83% ., ETR A8 fbfa#h 5 Y( 1)
FEAL « 76 1% A6 39 IS e AR, BB A AE 1 3 7 38 7 e
K, fEnE 2 R B B ME . HAE WL I W2 KPR,

MRAESS A2 7 0 ETR 24 Bt 5 e 0 ik 0 384 o 52 56 0

JEFEARR S (£ W3 KP T, & F WM ETR ¥

A it S8HE 0 R i LT, A B K SR R AT

REI 5 T AR AE I 7 AT A AL RE ), ol I i e A i

VBN, HE T4 P 1R A R RE A TR O A L T
R DA aE R

2.3 EEMEKRIREX R 8 R B 0
2.3.1 ERM 0 K IR AR AE 7 i KoK RS A 8k

HA R
27 S AT K AL BOH A AEKE AR 7k (Y)
BE/K R 2R (IWUE) U AR 2 7% ) (NPFP) J% 3
PR (E,) BB . AT, BE KW Y &% iWUE f 5%
Wi B 5 % (P <0.01) ,%f NPFP 510 3% (P <0.05) ;

x7 HPEKFFENBEFERKEFNBRENZMNW
Tab.7 Effects of salt stress and water and nitrogen regulation on cotton yield and utilization efficiency of water and fertilizer
KAk BEAE Y/(kg+hm %) iWUE/(kg-m %) NPFP/(kg-kg ") E./%
WI1NI (3483.75 +£39)1 (1.27 £0.01)° (25.06 £0.28)°
WI1N2 (4177.88 £7)°¢ (1.52+0.01)" (15.03 £0.03)° 19.92
W1N3 (4432.88 £86)° (1.61 £0.03)" (10.61 £0.21)¢ 27.24
W2N1 (4480.50 £159)° (1.19 £0.04) <! (32.23 £1.14)" 28. 61
W2N2 (5854.50 £176)*° (1.56 £0.05) " (21.06 £0.63)¢ 68.05
W2N3 (5718.75 £95)* (1.53 £0.03)* (13.68 +0.23) 64.16
W3N1 (4847.63 £69)" (1.02+0.01)" (34.88 +0.50)" 39.15
W3N2 (5554.13 £15)° (1.17 £0.01)% (19.98 £0.06)" 59.43
W3N3 (5151.38 £104)" (1.08 £0.02) (12.32 £0.23)" 47.87
w 11.78 " 11,71 0.81"
N 3.32°¢ 3.25 50.19 **
W x N 32.20 " 70. 82 ** 310.77 *
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&R Y B 5 3k B i KF (P <0.05) (%) NPFP
852 T 35 3 B i 2 K F- (P < 0.01) , fHXF iWUE &
BFELMW (P >0.05) ; KA HBAEMX YIWUE K
NPFP {95 1 1k B # 2. % K - (P <0.01)

27 /L A8 W1 KSR, Y (AWUE 5 5645 it
R Y S I B s AR W2 M W3 KR, YIWUE
Y06 it 2 i I e T S R BRI e, H
oRF AR R (Y) d K AE H BLAE W2N2 AbHE
5854.5 kg/hm®; & /N {H 1 BL ZE WINL Ab B, K
3 483.75 kg/hm* , #H %} 34 /i1 68. 05% , 138, 3 B 0
IR AT A RR AR A8 7™ 5 L W K R T 805 3 3 i
o FER—HE KK T, NPFP Fifi 3 Jiti 2 1 38
BTN HAE N1 K P B R AE, N3 K 3
Se/ME 3 B KAB 1 BLAZE W3NT AL B, S 34. 88 kg/kg;
He/ME H BLZE WIN3 b3y 10. 61 kg/kg, 7EANIA]
IKEAE BT 357 RO (E,) 2 30 e 3 e 08/ /Y

Ha e e R AE B AE W2N2 AR B, 5] B i Fid
ELA 7K 0T R 4R T R R A A W AL T
(SOD) i % 1L Wy i (POD ) 25 f 315 4, £ BRI 3 4
PR JBE AR 200 ) 8 0 0, % 1 ALK B 3
O PR T PR AR I, R TR T AL
Ho
2.3.2 FhWraA K G 56 AR A 2T 4E Al 5 A R
8 IR AN [l 2K AL BRI AE 2T 4 i 5 (5 v
{H ET AR BE VREST I AR B0 BT 2R L 58 JEE IR ) 1Y
SO o LT WE AR B v R e 2T 4 K RE 1R 5 R A
3 (P <0.01) B 57 J8 5 B W7 28 L i J3E % I
RICIFE R (P >0.05) 5 1t 06 T 5 B E 10 52 1)
RN K- (P <0.05)  {H X £ 4 < B 57 T 4
B0 R L e AR AT 2 e (P > 0. 05) 57K
RASH AR R T v B B9 52 R ik 1) A% 8 3 K R
(P <0.01) , Xf HoAth 435 45 0 JC 2 35 20 (P > 0. 05) o

x8 HMBXKRIEEIRIETER RN

Tab.8 Effects of salt stress and water and nitrogen regulation on fiber quality of cotton

JK I 42k 7 o A LY K/ mm IR % Wi 4 L B/ (eNetex ™) i /%
WINI (4.45 £0.05)"bd (27.30 £0.1)" (80.05 £0.05)*® (26.80 £0.10)* (7.75 +0.25)*
WIN2 (5.05 +0.05) (29.20 £0.2) ™ (80.40 +0.60)*° (25.75 +1.05) " (6.35£0.15)"
WIN3 (5.48 +0.08)* (27.20 +1.4)" (81.70 £0.20)*° (29.25 +0.15) " (6.95£0.25)"
W2NI1 (4.25£0.30)¢ (28.250.1)% (80.75 £0.95)" (26.70 +0.60)* (6.20 £0.12)*
W2N2 (4.68 £0.23)" (29.15 20.5)® (81.45 +0.55)" (27.55 +0.55)° (6.15 +0.45)"
W2N3 (4.90 £0.20) (28.95+0.1)® (81.25 +0.05)° (26.40 £2.00)° (6.70 £0.90)*
W3NI (3.43+0.23)° (29.40 £0.1)® (81.05 +0.15)* (27.60 +£0.20)* (7.30 £0.70)*
W3N2 (4.08 £0.03) ¢ (30.45 £0.8) " (80.40 +0.80)" (27.10 £1.40)* (6.80 £0.50)°
W3N3 (4.38 £0.22) (30.15 +0.9)*° (80.95 +0.65)" (25.90 +1.20)*° (6.35+0.55)"
w 8. 115 6.887 0.505 0.129 1.377

N 4.477" 1.168 1.392 0. 093 1.258

W x N 10. 966 ** 3.121 0.974 1. 096 1.188

Hi 22 8 WAL, KA b, B o B A Bl 3 9 UK Y
RO AR . A AR R E K AL BN & AL B B e
e 4% Wit 2 it 2 1 1 T B (EUOR A T
FES . KWL R Sy BEE Y BN RO K Y,
WCEN R 9 RN o 75 AH [R] K Ab R 4F 2 K2
R A i 5 it 2B 1) 8 2 B S T v i R A
HH N2 H N3 K- AN FEAE 28 524 5 75 7] — 2
IKAPTR 1 i B2 DR A B A A R 1 38 o i 3
AN TR 7 SRR B Xk 8 5 T i 0 B 2R B 5 R il
BREEARTCR M o K AL PR X T v B R % 2T 4 K2
SR I ROx 5 s B B 3% R, H
DU ¥ W2N2 4b B, m] fE A J5 A O, K RO
i 22 B A ¥y o ol Ak e AU R R, B 3L
AR PR Hh B R BT MR LA, B A 2T 4
FEAR . PRUL, HOAOE Y K /O R A 2 fi 27 4k
Jit 3% B AL o

2.4 HBEZFGTHERNXIEHEREEK ERESH
2.4.1 KAMESTE FOCGHEE F/F, D
(LN DEED

mk 9 s, IKEHZE AR B A&, AR ™
O G A F /F, | BEE Dy RS 6 53 ) A
ST Zon R A gy AR T S 0 el e O R B A
95% {5 X [A], 7K A AT 45 R AR 5 (1) 52 Wi 34 35 3]
WBF KV (P <0.01), Pk E R 0.86 L |,
Bl Ta S 7 3 7K it 55 0 20 0 16 46 7 5 1R A Ak
N A TR B IE ™ i, HK R R R Y 5
KM —3, 52 B0 S8 3 I 5 v i e e, K R
3895 m’/hm® i & &~ 720 kg/hm’ | 77 5 ik B f K
{H 5691 kg/hm”; B [ 1b 0] LAF H, K & 5 it &
AR AL I O G SRR S RO R 7 A
BUIF 1) R A 15 i IR, 249K Bk 3 760 m*/hm”
Jiti A B Ry 745 kg/hm?, ot A R A F i K E
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25.35 pmol/(m®+s) 5 [ le ST Mt 1 K415 it 0
XU FF/F, SR R0, AR b F /F, B K
T AL 2k 9 38 0 7 33400, 249 K 4 4 680 m®/hm” i
RN 840 kg/hm’ , ik B e KA 0. 84514 1d &2

*®9

VEE 7K et 5 it 2R o A L (R A SR R B
JK Sk F 8 o 52 5 4 o i e b 1 e e B e TS Y
BT 3 A0, 4 HE K RO 3 981 m’/hm” it (B
871 kg/hm® , T 5 B {H 3k Bl fi K fH 5. 47,

HWBKkERAESFESAGER.F/F EEREERAMNEEXR

Tab.9 Regression relationship between amount of water and nitrogen in salt stress and yield, net photosynthetic rate,

F . /F, and Micronaire value

XIS R (F, /F,) KA B v [ {E 14 ¢
-
HI FARAE ™ i A R F/F, B R
HE L[] i 2% 31 e R AE, HRA A [ (9 149, A fiE B 4%
FOAE, IR R AR 7 i O 5 R F/F, i
(EREAT B v AL A0 B, 125 A BRAR AR 7™ Ol 5
AR PICIAR ah TG b 20 90 B LA e R, 7T RAAS
FI K R ABEA S XS 7 B AR G5 3R AR 9
AR AR Xl R B 9 5 2R o
XF A AE AR X 7 i A O G AR (P, CH R

BHfE AWl ”
it A w5 A2 A F B
X[/ %  JE

PR Y, = =7.4x10 7P =5.7x10 > N* =5.3 x 10 *IN +6.471 +10.20N - 11002. 63 (R*> =0.938) 95 17 36.54  <0.01
HAEE ¥, = -2.9x107 P -3.1x10 >N 8.6 x10 *IN +2.5x10 *1 +0.4N -40. 185 (R* =0.961) 95 16 54.99  <0.01
F,/F, Yy =3.0x107°F 2.8 x10 ' N = 1.1 x10 *IN - 1.8 x 10 T +4.8 x 10 "*N -0.61 (R* =0.986) 95 16 160.33  <0.01
O Y, =3.1x1077P 4.1 x10 "N +6.4 x10 PIN +2.4 x10 21 +4.9x 10 *N +1.245 (R* =0.867) 95 16 6.69 <0.01
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Fig. 1 Effects of water and nitrogen treatment on yield, net photosynthetic rate, F /F, and micronutrient values of salt stress
2.4.2 KAWL SR = MSEOCEHER M FOCSE(F, /F,) TR G TR AR (5 g B (e 217

Ao mIE 2 Al LA & SR AR AE A (E 0. 9wl 4%
52 DX SBRRE AR XGH 7 e R X i AR AR 5 g
A E A DX, T 2O XU 22 K 5 7EAH XS 0. 8 W]
e 2 XIS A AE 25 16 b A T B X, PR T 48 T
FAXHE 0. 8 DX 8 Sy 7 B 14 A #2252 Y [

HITE 2 AT, AR WESE S 1R 52 & 1 2 5l
TEeR BT A ALK BRBCAL G O L 4 e R ik
HIr A CL Sk A & 75 30 C2 Mg 5 AL & 7 X
C3, [ X A A8 7™ B & H R PO B BEE
[F) B35 AR XS A 0. 8 LA _E Y X3 3 i 4 & T 3 Uik



%6

1.0
0.9
0.8
.7

Tt R (kg +hm™)

. g T 0
3000 3400 3800 4200 4600
K2/ (e hm )
(a) FEXT= R

TR (kg » hm™)

~_ o 0 - |
3000 3400 3800 4200 4600
TR/ (m? »hm2)
(o) HIRHF IF,

EARAE G AR X R A 5 A R A PR S R R R 305
9007 1.0
0.9
0.8
5 0.7
£ 06
2 0.5
[ 04
&
2 03
02
0.1
300 S e W
3000 3400 3800 4200 4600
FEKE/(m? - hm?)
(b) RSB 5
900 ; 1.0
/ 0.9
0.8
T 0.7
E
= 0.6
o
2 05
1
e 0.4
2 0.3
0.2
0.1

3400 3800 4200 4600
T/ (m* hm?)
(d) FR L) Al

B2 R A IS 0 AR AR AR X 7 B R XL G AR AR FL/F, AR X T e BE R A OC R

Fig.2 Relationship between relative yield, relative net photosynthetic rate, relative F,/F, and relative micronutrients

of salt stress treated by water and nitrogen treatment
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