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Abstract In order to investigate the effects of nitrogen reduction and humic acid application on the
photosynthetic characteristics and vyield of island cotton in Xinjiang, island cotton ‘Xin 78° was used as
experimental material. Five treatments were set up, which were no nitrogen (CK), conventional nitrogen
600 kg/hm?(OF ), reduced nitrogen 300 kg/hm?(OF,), reduced nitrogen 300 kg/hm? + humic acid 150 kg/
hm? (OF;) and humic acid 300 kg/hm?(OF,) , respectively. The effects of different fertilization methods on
leaf SPAD,

photosynthetic rate (P,), transpiration rate (T,), stomatal conductance (G,), intercellular CO, concentration

the leaf area index (LAl) , photosynthetic active radiation (PAR) interception rate, net
(Cp and yield of island cotton were analyzed. The results showed that: OF, significantly increased LAI,
PAR interception rate and leaf SPAD of Island cotton compared with CK. The LAl of OF; reached its peak in
the blooming period, and was 7.56%, 6.41% and 6. 37% higher than CK, OF, and OF,, respectively, with
no significant difference from OF, (P<<0.05). The population PAR interception rate increased first and then
decreased during the whole growth period, and the hammer distance of OF; at the bolling stage could
reach more than 0.9 at 70 cm, and the leaf SPAD of OF; at full bolling stage was 6.00%, 4.77% and 3.67%
higher than CK, OF, and OF,, respectively (P<<0.05), with no significant difference from OF,. Nitrogen
reduction and humic acid application can maintain a higher level of photosynthetic characteristics, increase
dry matter accumulation and increase the yield of island cotton. During the whole growth period, P,, G, and
T, of OF; and OF; island cotton were significantly higher than CK, OF, and OF,, and there was no significant
difference between OF,and OF, (P<C0.05).
maximum at the peak of bolling stage. P,, G, and T, of OF; were 2.62%, 1.75% and 1.51% higher than

The difference of photosynthetic parameters reached the

those of OF;, respectively, and the C of OF, was 4.64% lower than that of OF,. At the same time, OF;
accelerated the dry matter accumulation of island cotton plant into the rapid accumulation period, which
was 4 to 13 d earlier than CK, OF,, OF, and OF,. OF; increased the yield of island cotton by 6.31% to
20.89%. OF; obtained the maximum accumulation rate (1.53 g/d) and growth characteristic value
(60.67) , which were 25.41% and 2.67% higher than OF, respectively.
strategy of 300 kg/hm?® nitrogen and 150 kg/hm® humic acid (OF,) in Xinjiang island cotton planting can

In conclusion, the fertilization

significantly improve LAl and PAR of island cotton, maintain good photosynthetic characteristics and
promote the formation of yield, which is conducive to achieving the dual goals of nitrogen reduction and
yield improvement.

Keywords island cotton; nitrogen fertilizer; humic acid; photosynthetic characteristics; Xinjiang
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Table 1 Fertilizer application amount and irrigation amount under different treatments

AL/ (kg/hm?) Base fertilizer

B AL/ (kg/hm™)

b Rations of topdressing  # /K & /(m?*/hm?)

Treatment i A FUR Tt iR 7 21 JE AR Trrigation amount
Nitrogen PO, K,O Nitrogen Humic acid

CK 0] 375 150 0 0 4 650

OF, 225 375 150 600 0 4 650

OF, 225 375 150 300 0 4 650

OF, 225 375 150 300 150 4 650

OF, 225 375 150 0 300 4 650

1.3 MZELE
1.3.1 ZELAIMZ

Tl 5 M R E R R AR
BRASIH] 2R, R RE I I TC KR SRR, T 18: 00 7
B /NIX K S S Ak R A5 35 CID A ®l A 77 1 CI-
110 4 9 76 2 B0 UG 53 B A 7 78 47 LS AT B i
IF1] Fi) I T AR 4 B CLAD  BOE (8,

1.3.2 @ EPARAK] £

Tl B A A I R R IR KL 7E 13: 00
i FHH 80 ecm 151 110 em W6 A SR 8 4% ik #% (b
i [ B 52 5 (AU 5O A R W Y LI— 191SA 2Rt it
TAG A BB A /N X K S I 5 4 1 B A AT
i, AR TR AT B 1) b AT
FEAEYE 2 T A 20 em S 14N 5, 3630 6 4> 45



%123

Ja 785 TR 45+ 93 R TR A AL 0SB SR T 5 A O S R D Y R 257

(10.30.50,70,90.110 em) ; 7K - J7 [f] |- BEAAAT [i)
KB 20 em g 1AM & G, FRI0 54 £0(0,20,40.,60,
80 cm) , b A5 5] 30 A4~ a5 B4 I i A 4l (6 4 i BE <5
TR B o I FCE 22 ) 5 A e 2 R ) 28
B 1 PAR Sl 2k A 10
1.3.3 AAxfrt4 &4 2 (SPAD)R

EFEETY, R B AMEREREAFT
SPAD-502 A1 48 =X i & 28 I 2 S0 7 1 g i (T T50
Je 8] =IO SPAD . I A 54 45, B /N X
3k, E 3 E A, BOF (R  SPAD.,
1.3.4 ko4 z

Tl FEEAF M EEE R 12: 00—
13:00, B /N X 5 Ak 4 #— B0 A8 pk B 3= 25 48]
M CHT 005 % 48 = 0t ), R 25 [/ PP Systems /A A
9 TPS-2 %A 30 2 ¥ % G R (P (28 I 1%
(T AALR B (GO FIRE ] CO, ¥ BE (C |, B b
ERCIRR/
1.3.5 MkTHREREARZREE

Tl A A B, AN B RN
GIER 752 S o N I SO AN VA 71 SN
A4S BT 105 CHEAE A 30 min, 80 “CHE T £ 48
EAHEIWKRESGE TYHRERZ. RA
Logistic J5 #4005 1 & 1 T 9 ST R A2 4k

y=k/[1+ "]

Ky TR B, gk R AH N A B8 i K MH
AR AT R], dsa b R FEE RE. AT
iR LB (2 B A0 3 B S, AT AS T A R R R
H R R i) () 1 PR o B B 20k B ) ()
9 S P BB R S ] (AL T R KR
R (v,,) Fie KB R B[] C2,) AR R A K il
LRAREMET
1.3.6 ~=nE

Vg 82 A e 22 A S A /N XA RIORR BORT B bk
SRR I AE B/ X SRR AR R &R LA L
R S 50 2, B SR A Tl e 22 AR S WS T, o IR S A
RS T OFFAR R S R A 2 AR = R
/AR R
1.4 HELERSH

$ 4 14 5% F IBM SPSS Statistics 27 # 17 )7 2%
Sy HTR £ R 22 R K (P<K0.05) . FLH
Surfer 16, Origin Lab 2021 #47/E K, DPS #l& 1E K
HHE g

2 BRESH

2.1 BREHEE AR E S8 LALR G

H 1R, 42k e B A e I AR 2L (LAD A
BRI ETHE PR, & A8 LATHE B
IR 8 e KE 9 260 it J68 A R Ak B COF ) 4 AR
LATH 8 F AN A (CKO VH AL (OF ) | B4l it 20
RECOF,) BTG HEFR (OF DAL EE ; 75 A6 1 R4 101 4%
AbPRE IR 22 5 o TERACI B A Rt 22 Im) OF
A LA OF 209l i 2. 79% .0. 48%,0. 18 %, 4%
B OF, . CK.OF,.OF, 43 5l it 7.56%.6.41% .
6. 37 %0, BG4S 0 Rk 220 & Ak B LAT Hh i 2R
OF,>O0OF,>0F,>0F,>CK, H ] UL, 22l %
HECOF ) AT 8 35 B AT IAE S5 Al AL, T 76 AH R SN K
P it JE AE TR COF ) ] i 5 488 i LAT, FLI 55 5 Bt
ARFCOF ) fH2E 5 AR 2 (P<<0. 05),
40 [ICK [JOF, [EOF, []OF, [ OF,
A b[ETb

bHEb
i RS

T FRE AL LAT
N [98) w
3 = W
0
o
o
o
IS
o
0
[«

>
S
o

—_ —_
(=] W
i<l
o
i)
iel
i<l

R wAE RRAEM RRERI nhEUN
Bud  Anthesis Full-bloom Boll Batting

A4 Stage

CK, At % ; OF |, % ¥ & 600 kg/hm?; OF,, 3 it Jiti & 300 kg/hm?;
OF, i 12t it 40 300 kg/hm? ~+ 34 i Ji§ A% 12 150 kg/hm*; OF ,, Jii Jg5 4
300 kg/hm*. FA],
CK,no nitrogen; OF |, conventional nitrogen 600 kg/hm*; OF ,, reduced
nitrogen 300 kg/hm?”; OF,, reduced nitrogen 300 kg/hm? -+ increased
humic acid 150 kg/hm*; OF,, humic acid 300 kg/hm® The same
below.

E1 AEALETESHLAIZLEE
Fig. 1 Characteristics of changes in leaf area index of island
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Fig.2 Comparison of photosynthetically active radiation in cotton canopy under different treatments
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W 3w T HAb AR B, OF, (4 v, 20 31 He CK L OF, |

o
(=)

OF,., OF, & i 71.91% . 25.41% . 57.73% .
40.37%, GT 4 % It CK. OF,. OF,. OF, & i}
17.12% . 2.67% . 12.44% . 9. 71% . 3 W W & B
Jiti JE A TR i 6% fiff T 4 o AR R R AR K TR A B
KAH . LAk, OF, (9 B [ A8 A {E CAD Fe /)y, R W%
Ab 3T AR SRR K . 5 b, A% A BEBE AR R R
T4 LR i () i B OF,>OF, >0F, >
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Table 2 Regression equation of dry matter accumulation in different treatment groups

Trjjfjem Regriiﬁanon R? v/ Cg/d) £,/d 4/d t,/d Ar/d GT
CK y=7T8.67/(1+4e *0-07) 0.98 0.89 80 51 109 58 51.80
OF, y=89.73/(1+e* 500 0.97 1.22 71 46 95 48 59.09
OF, y=81.95/(1+4-e #5007 0.98 0.97 77 49 105 56 53. 96
OF; y=92. 14/ (14 +#007) 0.96 1.53 67 47 87 40 60. 67
OF, y=83. 97/ (14 *80-57) 0.98 1.09 73 48 99 51 55. 30

OF,>CK, Ut W] 5. 4fi ok /D 0 08 i 1 5 25 B IRy AN
GT. BRI, 78k 2> EUNE ft A o 1) ik iy 1 e e J68 i
%, fE 45 BEMR v L GT, [) BF 42 0 A 6 P 3 AR K
KH o
2.6 BRARESERNEERTEREMKESE
9 % M

F & 3 T 1, D 2L it JO AT R X I S R T i
W E S, OF 0 FFAR 7= 5 4 6 683. 41 kg/hm?, 43l
Ft CK.OF,.OF,.OF, & 40.59% .6.31% .14.70% .

20.89% , AL T DL OF, B K, {H & Ab 3 [H] 22 57 K 12
= . OF, W3k ¥k % 4 il b CKL OF,, OF,., OF, &
16.59% .1.46% .2.97% 7. 06 % ; & 5 43 5l e CK |
OF,.OF, . OF, 5 7.32%.0.97% .3.99% .4.02%;
HBR 25 8 BB CKL OF,. OF, 4 Jill i 14.58% .
7.38%.10.31%, [t OF fi£ 0.56 % , {H JC it & 2 &%
(P<C0.05) . AUtk , 908 280 TiC it 5 AW 1R v b 2% 44 /o T
5 R AC AR AR B L PR 5 B BORI AR 4y, DT S 35 42 T
T 5 A 7

£33 FRALBETFERTEMRERILLE

Table 3 Comparison of yield and yield components under different treatments

WOR B AL/ (10'/hm®) AR 25 % FEAR = 4t/ B 7 A/
ik 388 o T /g KA/ % ) )
Number of Number of ) ) i ) (kg/hm*) (kg/hm*)
Treatment Single boll weight  Fiber yield i o
harvested plants bolls per plant Seed cotton yield Lint yield
CK 20. 80° 7.75° 2.95" 31.84° 4 753. 68" 1513. 65"
OF, 23.90" 8.93" 3.07° 33.84% 6 286. 88" 2127.17
OF, 23.55" 8.27 2.99° 32. 86" 5 826.77° 1914.55°
OF, 24. 25 8.88" 3.10° 34.17 6 683.41° 2 284. 44
OF, 22.65 8. 05" 3.05° 32.85™ 5528. 63 1817.03°
3 W M LAT, O B8 W Wi 1 A 9 28 Kk & Y IE W
-L‘ lb P S e P > S
P70 BRERDVESE R, 5 AL G S Oy U L
3.1 BABREEERMNERBEEEMNER B S THC e A HILAE AT By T B v A AE O = LA, 3 m

PAR B3k R K %

RN o S BB BR v RO A K R i
TR WD AT AR IR oA, IR SR T
RN A L 22 & 200 W )2 45 4 1 7 i AL, 32

M W WOERE kD G BE R K, T e 2R AR AR 59 A=
KEF. BRHEFEDHRERY, HERE TR
T A R 2 R PAR AR A FIORF R ™ S 1 AT 280 ik
2, TE — T BN 00 it R B RE B R R e D &
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2024 4F 55 29 %

TE PARBIK R, B E MFEIAN, &
F4 it 0B 1T LA AR A5 A v Y PAR # K R A AR AR AE
PEUR 2 450 . AR B0 B 9% 45 1 5 LR AR — 5,
B2l g/ SRR N B i PR A AL IR 3 2> 5 O 5 AR
S5 2 LAT AR, T uek 0 e e 68 4 1R i 1% 135 Vi 1) A
B 2 LAT, AR T 8 B A BE 2 5 0. 45 %0~
2.79% o 5 it £k I0RT PR 6 A R AH LE , ek A D
Jiti JE5 A T 6 38 0 VA 5 A E AR PAR BRAR R KA
TEFE B PE 25 70 em A PAR 38 % 0[5 0.9,
3.2 BAEEREEERMNEREXSIERNZEN

HAEHREEY A K LT M B bR E
FOCHEBMAE R E Y AR BCRE &R R BUE Y
MG R MR RAEAOE A E N E R
T, BE NS K O BB 55 1k k2R L A 42 1E O A 1
M EAT . 2 G g A R RS Y
R F KT T4 A AR 0 S K O AR
fEREAERKBEXEE, LEGERBS AN R
BIEMAELER DA ERN S EZEE N 7Y
e TR R R R R AR R g R R
Bt 5 it 2R 10 0/ U B AR I 5 SPAD B 3 A
ic it 65 A 2 1T b 5 4R v 0 S A SPAD i 5 B
T A A O e S 1 it A HLAE A B R 4 S — S
AR 5 I 55 A SPAD B9 28 1k 5 %5 o Bl 4T 1
FEAFAE— & 22 5%, B IR Al A J2 ) 46 9 i T 52 5
Y KR AR, S T M AR
e a . BRAh BH A oY R B RO B 1
JE5 A R T DA R A O A E . AR IR 45
H 2, 5 A 4l A COF,) Fl B J& 46 R COF ) AH
Vb, 80 280 G S R R Ak B COF ) T I 35 4 12 0 5 A
P, T Gs, AR C R Tl B M A A WL . H
1Z A B ) A I AIS T R B it IR Ak B COF D
THILEEER XS KGN R U R
JERYE2EROR A O, B 2 TR s m, 5
A% b BRI I A O RE W U A R B R OR
gﬁ[ZS*SO]O
3.3 BRAREEEBRNERIBTYWRREMTE

LA A=A

AE it H e G 52 EY) T R R 516
7 ek G TR it A R BE 45 I aE 4 A IR R A
B a B A K, TR AT LA T A AR 2R R
e J TR AR AR U g R B 7E S A TR IE A
BAAL G A IO A6 50 P S A R 0 ) b B A

Ly NI | B A N 7 N W R
23.26% o AL WFTE R Y], 5 5 Al 0 EUIE
4l it A PLAE A L, 980 20T it T A R RT B 4R
R TN BT S G 7 A oy N R o= | N
T 35 )7 5 1 42 T, 3 5 0% B AR B I 5T A
FEAR — B, FE Logistics 8L & 7 2 w4 , 008 4 i ]
il =y Jo w0 PR AR 2R AL T it A ML A D) ol A
T 5 v o EE AR SR B R, HRE AR AR (R RN AR KRR
AR &2 25 Fh s o i JH RS M 2 e 98 A AU AL HEAE W
WAKEE M7 ENE A BRREN, X 5%
TN P AT« A B 25 PRI g A R — B, AR IR
KER R N0 R Nl D 2 N 12 R
77 ULRHE T R RE M R R TR R AR O 0t I
i, A 5 AT 4 /0N U RN B it R R R Y B R B R
DA {5 T o it b Pk 9 2R e A TR A AR 4 B
B TORG 1 (1 C it LY 181

4 & B

ol L it S AL TR M AR R R B e b XV
Ey K8 LATHI SPAD, DAk 5 2 S5 48 , 38 fin v &5 1 1 4
SRR R G A AR Y IRl B B T AR R
HE T 345 5% 5 77 B (6 683. 41 kg/hm® . A, 76 5T
VR A 2 X, A il L 300 kg/hm” + B AH R
150 kg/hm® iy it BB 5 =X, A R 10 5 A Al AR OG & g
JIBESR SEA Y AR A R $E T
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