@b & L F . 2021,30(1):83-92
Acta Agriculturae Boreali-occidentalis Sinica

I 2% e 5 1 - 2020-12-15 doi:10.7606/j.issn.1004-1389.2021.01.010
% 2% 3 Bk < https: //kns. enki. net/kems/detail/61. 1220. S. 20201214. 1419. 020. html

Je AR AC B AR AR B 27 45 TR D U5 AIE
R A5 o AIE M) 7 F 52

T ORLE BB OERLKEFEL,H O OBL.ERFE, EF A
(L. e BB = BE /A0 30 78 36 8 ki X AR AL A W 2F 58t B S0 00 ==, B s 7 8320035 2. A 8 A 1T T M 4 AR 2 B
KRS TRE 0B . BB I T 83200353, A T K2 AR 2B A T 832000)

H B BAMFRASE T ARSI RE A A SRR AR, B E 2 TR (B 4 R R T AL,
S HEAS TR T AR [ 4 0 5 AR A6 A0 6 NG A R AE . 45 SR T F TOURT L BT AT AL B (T 1~ T8) A 46 (4 it A
WEGIENERARE ., BHUG . AFATHER R (BE F 275 (T2~T4, T6~T8) MAf Mtk 5 it R 1
Al LG B 25 N B R TR IR (T, T5) 5 5% B CT 1, T5) A E » 28530 8 100 A4 A 26 76 J2 I 569 3R 75 30T 41 40 % Bt
A AL 3 SEAS AT B (T2~ T4) FIAE AT B ML T 8 (T6~T8) Xy 2 55 TH 5 We By a3, 4 il 41 40 i B A8 4k L 35, 46
ITEMAE 2T ERE, EAETI S 2 — B, 255 5 TR 1ot & 1R (A SR E
(GH20) \ZE 53 (E) Ffitd 8] CO, Wk BE(CH X W 3E &, AR BB R AAAE 22 57 . BT A 2 T AL 3 4% To0 i 1
TR TS5 25 06 0, 245 700 42 100 5 %oF R85 2 S Wb Sl 2 . 24 31 s O %) T A A S T 1N 406 R o8 T W 38 Jm 7 ~
15 cm, A A HIIHIN 2~4 &, T iR, 22 5 02 B 4 BB HE RN, ZRARE . ULH 255

P2 TR A A G AL L 42 % TR O BE T L X AR AE TRUAR I A TR A KA — 52 B AR AR T

KR FEE TG RAE LA A KERE
FESES S562 XEktRERL A

YR B SR 4G AE 4 AR AR 0 e Sk A H
i, EERGHREMT 2018 4F 4 E AL
A 2018 AF 4 [F AR AL AR AR A 3 352, 3
khm?, 7= B35 %] 609.6 J7 t, Horb, 5 smam 48 Fhol
A 2 491. 3 khm® , 7 &K 3 511.1 J7 t, 46 A
16 0y R T A A s A /R 740 3% N
83. 8% ML AR K , B £ AT Y A AE ML £k 7K SF-
Tk 3 95 % DL b, M ARG HUE Bl 45 L LR AR
Ak R 42 R T JES M e T 5 4 S T LK
ME A FT 004 AR AR A 58 4 S B ML AL L S A AR S B
S RRNUA AL I B S5 — SO S L B AR AL T T
FEE N AT, 3% 1T 280, i BlAS & L 55 3l
BERET A HUBRAT T A 2235, {0l T AL AR T T
XiF A SR A A A S B R A B 1 B
SR A E AR R B AU 4, 1 4T I AT S AR 1R
LT Bt — b 5E L B A R g 92 BEK B R
FHNY . TETE 24 ) Ab 2 45 T R, 3% 3k A AL 98
RUFT T — Ak 03 8 38 AR .55 120 55 Bl s

URFSEHA:2020-04-11 BEBH:2020-07-18

XEHS

1004-1389(2021)01-0083-10

A AT 42 KA 2 L AR AEST TEAR TR RE T 87 19
TPk AR 7 S B e LR AL 4R L T itk O
T Y RHT SR AR A€ 5 T Ak R ) 24 A AE
A R S B PR Y B R 2 R I A AE A S 2 50 4
o AR 2 2 5 18 280 1) — 00 St BUA e ik
PAEE NSRRIV E IR 2

el PN 9 27 25 B 0 A AE A 25 2850 4 OB R O Jig
T — RPN IT, 2 K0T 58 4R AR AL AL 22 P T4
R JE I R 2R b D O g X Ak S s TS
FRAR IO A K A/ HEAT T 20 A B s e o 4
T AR AL B A BERR AE 8 AR 0 IR BT A5 o A
AL it A [7) 7 J3E 31 Mg AR N T AT TR 28 R kA T
TRIEFE IR ST Ak BT AR R SR bR
AR AT T 0 I /0 o B A% Joi o AR A S5 2
{(ERTNoe vy T A S R T A A S
N TAT BT s AR AEAR Z AR O SRR AE A 4%
A5y A e R R AR R R
A SR PN T TOU) 5 N AT 00 o g, 3%

EEWNB HmEARE K LT (2016 AA001-4,2) ; 7 58 5= A 4145 A A 50 B (2019CB018) 5 A £ AR H # 101 H (2013BD049) ,
E—EZ: T BT RITFG . TR 7 AR B B R 5 AU . E-mail 147040846 @ qq. com

BIEMEE MR 5. B 0F5E 5, B 507 i R AR AL & 7 e

E-mail: 76446785@qq. com



.84 . [

N

L
2

i 30 %

AL 2 T TOUTE 455 3 A A8 AR e ORI 19 [) 1), B 0 4
N TR ], SUREAR T A AR A . PR T F o
T ARIERRAETT TR XA AE AR 2R L i S 2
A iy 5T B B2 R, A O AIRVE BE (450 T 600 mI/hm®)
A OUEE T T0 5] Ak B AT T0 A5 2R e i, EL X AR AE b o
FEARTCR M, ok e AE L A U 134
VAL 8 25 B0 X A AR AL 2 T TR 255 88 22 i AT T 4%
BT A WA AT TR ZR 6 ks 4 T N LA, Al I,
PE2EFT TN AR 3 280 0 3, A R s T 55 B0 L 0
BT 55 R B, T AT I 3 B R AR AR T TOUAY Bk
BARER N E . EWNSMEE B K
P ROE A R AT T — 28 5%, Shahbaz 51
AT A Ay S H bk s ) 9 o7 P R AR T 8 2R A 1 Al 7K
A AR S o aE TR 1% ~28% , B2 A
PR 6% ~29%, Cetin 20 HE + H H 2294
FEAN W b DX FF R 1 AN () 8 R e S 0 % i B L R
R R i IS 0 38 XoF e AR SRR Y
BN BEE T AR BT, B NS AR AR AR K
ARBE I S 3% R AF b HE AT T OE ST, AR AR X
CHTBE R 33 5 R RIK A AL B 4 AN SC B AR
(14 56k 2 1 T B A s B BURSE T T S
BRI RV 8 G H 7000 A 46 i B v o' &
R AR B AR XA AL AS [ A I e )2
G S R AT SE , L T T RO I — 1k
A i B5ORI LU (A B 8 57 Al FE 5 2 AR A R
AR A8 B AR Y T AR R B A, T e
ZEIYTE T 0.8, Priscila 252 F FH 550638 1%
A O N5 N = 2 161 I o TR 3 i A A DN
1 000~2 500 nm fFZE 1 000~1 381 nm, X # 1
DAL AR AT T 3 2R,

25 LRI [ Ah 2 2 06 A A Ak 2 24 7] 45 T
FAR AR AEA R TR 45 B O A AR M RO % R A R

PURFAE 70 Bl AT T WF T XA 2 P TR 5 42
PRRIE Z (W] #Y SC R A A BEFE . WA TR T AL
250 1 TR 1Y 1 D635 G & R oK O R & S B
FE o ARTOIT R A 27 2 570 45 T AR AE 638 A & 45
LS 0 B4 70 A Ay A 2 28 790 4 T A g 4 ) 2 3
HIE S

1 #HREF %
11 FERR R

2018 ARAE B g R B AL Bk il 3~13 %5
Ml 2~6 S A7 /N X, AR b 4 R
DN RHREEALIX A3 AN EE . HAEEH
23 m* (K 10 m, 98 2.3 m), 2 BRI Hb Sk % 3k #42
MR AE S R A B 86-297, 3~13 Tl
J& 76 cm AFATHE .5, 6 cm BREE A — K =47 ST
FEHEIE . 2~6 SHE(10+66)cm F7/E.9. 5 cm
PREE A — BT e AT B E . 4 H 17—20
HREAD, B L i, BT v, AR F K &>
5000 m’/hm”, jifi & B &% B — % (32 &) 150
kg/hm?, Bt jR & 600 kg/hm?, R — S 4 450
kg/hm® , Bl K i i . 4= A4 & WK 11 K, 9~
10 d % 1 koK. o4 Y by = AR 3 B A 3,
M 25 5700 2 A P 3 b 2 3T 0K ) IRl R AR S A5 A=
YWILBARAFD ., It 2 FfATIERCE .4 Fh
EETANEE, Horp 3~13 S i B 4 NGB, T1: A
T # T (CK); T2: 450 mL/hm*; T3: 750
mL/hm”;T4: 1 050 mL/ hm®;2~6 ZHiiZ & 4
ANAEPRL, TS5 AN THET(CK) 3 T6:450 mL/ hm?;
T7:750 mL/hm?®;T8:1 050 mL/hm?., #%4b3 M
TF] A7 B i 1 — 0, 2018-07-08 1 45 A ok £ -
HRE 55 B — B0 TOe F R RE AR, SR A 1 e 25 R
R ADUBIL 42 0T M N T M 7l 245 39

1 KBEMAERLESHERL

Table 1 Distribution of different treatments in experimental field
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Fig.1 Spectral reflectance characteristics of cotton leaf under different medicament topping treatments



. 86 - wode &k

S 30 4

AR A i A X, 5 0 R L 2GR TR (7 H 8
H O o AS [R] 24 350 4 T0 Ak B %) A6 A8 568 )2 D35 SR 5 S
JeiE i e AR A B BT ARk . 2RI TS
(7 H 21 H,8H 3 H) A 24 71 42 Toi b 38 1) i 4E
58 2T I G R TR A O U B ¥ R AR R AR
k. B S E) 00 4 PR I BT A W) 28 5] 2 T
AEH(T2~T4,T6~T8) K & 3R ¥4 nl UL % I B
TC I AR AL L I 21 A ~ J U T Ak B R AN R Y
A, 25 5 B (P<<0. 05), ITLLAME B, 2%
A7 BB %% I AR AR 2 R R AE 2 5 AR 10
K ARV BE RS (T2, T3) & F % BR, &5 e BE i (T4)
LFEM

Close planting with
equal row spacing

0.7 r TI(7.8)
ceeeeee- T2(78)
,,,,, T3(78
3 0.6 = f,pEv.s%
g 05
3
= 0.4
[
0.3
B
= 02
X 0.1

1000 1300 1600 1900 2200
¥ K/nm Wavelength

0
400 700

FITEE
Close planting with
equal row spacing
0.7 r T1(.21)

1000 1300 1600 1900 2200
K /nm Wavelength

400 700

SITEE
Close planting with
equal row spacing

0.7 e n

AAAAAAAAAA T2(83)

o 06 r f‘\\ /\\ _—_—:¥-31g~3:’%

o Y oA

gosr

Q

204

[}

Mo3 L

if% 0.2 F

X gL

0 i
400 700 1000 1300 1600 1900 2200
¥ #/nm Wavelength

BT R, 22 0 098 5 e ) R A FE S 24 5 AR 20 K
ARG FEETRAN B (T2 ~ T 8 TR T1, 2
BTN R, TEAE AT A BC B AR A 2
SRAEMEZY S 55 10 K, AN (R 25 70 45 0 Ak B ('T6 ~
T8) ¥y T X BE T5 ., 5% 56 38 J vok e #4%, mg 24 )5 5
20 K, A% & BE B (T6, T7) K T % B8, &5 vk B it
(T8 F X I e fk 2 I S B 5 3 %, M L
ZT o TG R Y AR AR T U B AR AR [
FEIE 1AM 22 5 A K, S 47 6 9% A TG 8 19 D6 05
IF Bt 25 5% 24 e T ) 5 0 T 356 00 L 9 A% A7 2 A B
14 725 Ak D S % 5 38

WAETEE
Narrow row
dense planting

1000 1300 1600 1900 2200
W /nm Wavelength
BETEE
Narrow row
dense planting

400 700

0.7 r T5@.21)
0 0.6
Q
S05¢
S
= 0.4
o
03|
B
= 0.2
X gL
0 1 1 1 1 1
400 700 1000 1300 1600 1900 2200
¥ /nm Wavelength
RETEHE
Narrow row
dense planting
T5(83)
---------- T6(3.3)
L me—ae TI(83
0.7 4y

1000 1300 1600 1900 2200
P /nm Wavelength

0
400 700

B2 AEETLAENRIEERLIE RS E

Fig. 2 Spectral reflectance characteristics of cotton population under different topping treatments
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Fig.3 Photosynthetic performance of cotton leaf under different topping treatments
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Table 2 Photosynthetic performance of cotton leaves under different topping treatments
R T TN ARV [ S TR TR A
(m? « s)] (m? « )] (m?2 «s)] (m? « )] (m?2 «s)] (m? « s)]
07-17  T1(CKD) 31.13 b 13.07 e 457.64 d  250.58 b || 07-26  T1(CKD) 30.12 b 9.44 ¢ 396.74 ¢ 233.94 d
T2 36.30 a 16.34 a 646.72 a  283.23 a T2 32.48 a 11.17 b 523.24 b 249.17 be
T3 32.16 b 14.77 be  490.35 ¢d  270.56 a T3 30.29 a 9.89 ¢ 445.16 be  241.22 od
T4 33.79 b 15.21 b 579.56 b 274.24 a T4 30.19 a 11.44 b 495.67 b 256.41 b
T5(CK2) 31.59 b 12.00 f 461.16 d  250.66 b T5(CK2) 29.76 b 11.78 b 456.63 be  260.87 b
T6 31.87 b 13.79 d 540.32 be  271.35 a T6 33.22 a 14.65 a 638.57 a  280.22 a
T7 32.80 b 14.23 ¢d  562.19 be  273.39 a T7 31.64 a 14.96 a 609.59 a  286.76 a
TS 32.86 b 14.30 cd  513.08 bed  267.89 a T8 33.92 a 14.98 a 671.21 a  276.90 a

I R F AR NG S8 53 0 36 m 22 5 35 (P <0, 05). T34 3 [,

Note: Different unppercase letters within same columns(P<C0. 05) indicate significant differences. The same as in table 3.
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24 790 955 TOU 1 ke o5 AT A6 38 o, 3L b 2 opovi 3 Ad PR
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(P<0.05) AL FR (T4, TS S b, 2 57
ARE, 20 dJFARETR S 3~9 cm,
25 W (P<C0.05), 247004 T AL 6 805 Xt
FE T 2 THURT PN 42 TS 468 10 K2 e A8 Ak, 4% 4k 2 )
BEANZE S A 20 d 5 2550045 TR SR A 2 3 T 2
~4 5,5 BEFEEP<0.05) ., #4 FBEL
B, AR T 22 R R R E, ETE
245 50) s T Ak 3 19 T it A I A R GE 00N PN 4
3 It #
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B, AE AT LG L P B Ol 3 S S 3 R A A
Eqs il A INURTS S8 = ID0P GV ENI

DR RS (5 AL W R AT AN L > & S
A o X 6 R S 20 T LS S S5k v T A T 4T
AR 2T A BN B o i i 3 2 Az
LEFE 0T T AL K TR R
TR LA YRR, R GBS [ 24 70 4 T Ak e
R Y2 30 T RN BN i B R e Rl
Fr B T RS K B BRI, T A R R
GERSEERZ B TR, B R ORISR R 28
PEBER TR, 55 4b, 4847 9% A IC & T A A6 09 A
RS R A B A A P B4 A i o 24 59 42 TO iy A
o A5 o TOUHR ) — i 57 b e ik TR AR K B T
WS 24 00 1 L I e PR S 4 A 0 47 R R A L i
P TR B K R kA L BT DL R o AT A ~
LLANIE B R M L Z R S A AT L B T AR
AR AE 24 70 45 T0 R A AR X 35 55 L 1 SR o TS
[F] — P 57 I R ) I T R A /N 45 00 S W A 2 )
PR I R PN 28 0 R PR, T DA ROt g AL
G~ Ji ATk B AR AL AR R K

PR T T 24 7R 4 T A A A e )23 I S o B
AT B A A e A, A5 A7 I 9 A TG B AS ) 24 7
TRAL (T2~ T4) By A A7 )2 St SRAEME 25 10 d
JEA AR, 20 d J5 348 T X B 58245 1T % A T
BTN [ 25 700 5 TH AL BE (T6 ~ T8) By A 48 76 2
SERAERZE 10 d ¥ & T T5,20 d J5 A &
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Table 3 Cotton growth and development under different topping treatments
H b 58 Tﬂ%f?‘/cm R $ﬁ?ﬁ§%\§& 5 4 %Hi‘?é& TR A AR/ em? T3
P o
g VI P ot top
7-6 T1(CKD) 95.83 a 7.33 ab 16.00 ab / 202. 81 abc Nor
T2 95.67 a 8.33 a 17.17 a / 186. 72 abc Nor
T3 99.67 a 8.00 ab 17.17 a / 218.78 a Nor
T4 97.50 a 8.17 ab 16.83 a / 187. 90 abc Nor
T5(CK2) 84.67 b 5.83 ¢ 9.67 b / 207.59 ab Nor
T6 84.00 b 5.83 ¢ 12.83 ab / 179. 56 abc Nor
T7 85.33 b 5.83 ¢ 12. 33 ab / 154. 69 be Nor
T8 83.00 b 6.83 be 13.00 ab / 158.28 ¢ Nor
7-11 T1(CKD) 95.92 7.43 ab 16. 50 ab 1.53 a 242.81 a Nor
T2 95.67 a 8.33 a 17.17 a 1. 37 ac 196. 72 be Nor
T3 99.67 a 8.00 ab 17.17 a 2.07 a 210.78 b LBRIC
T4 97.50 a 8.17 ab 16.83 a 1.20 a 197.90 b
T5(CK2 84.67 b 5.93 ¢ 13.7b 2.20 a 257.59 a Nor
T6 86.2 b 6.13 ¢ 13.83 ab 1. 60 ac 182.56 be Nor
T7 87.33 b 6.10 ¢ 12. 33 ab 1.63 ac 154.69 ¢ LBRIC
T8 84.60 b 7.03 be 11.00 ab 1.57 ac 178. 28 be LBRIC
7-17 T1(CKD) 96.00 b 7.50 abc 17.50 a 1.83 a 278.96 a Nor
T2 95.67 ab 8.33 a 17.17 a 1. 67 ac 198. 31 be Nor
T3 99.67 a 8.00 ab 17.17 a 2.17 a 210.24 b LBRIC
T4 97.50 ab 8.17 a 16.00 a 1.50 a 203.86 b LBRIC
T5(CK2) 83.17 ¢ 6.00 ¢ 13.17 a 2.50 a 285.73 a Nor
T6 92.17 b 6.50 be 13.33 a 2.00 ac 184. 44 be LBRIC
T7 92.00 b 6.50 be 12.00 a 1. 83 ac 152.93 ¢ LBRIC
T8 86.00 ¢ 7.17 abe 11.17 a 1. 67 ac 195.75 be LBRIC
7-26 T1(CKD) 96.17 b 7.50 ¢ 6.33 be 0.50 a 291.59 a Nor
T2 109.67 a 12.00 ab 8. 67 abed 0.67 a 203. 00 be LBRIC
T3 119.17 a 12.83 a 10. 67 a 0.50 a 223.75 b LBRIC
T4 111. 33 a 10.83 b 9.00 ab 0.67 a 203. 86 be LBRIC
T5(CK2) 84.17 b 6.00 d 4,17 d 0.50 a 295.73 a Nor
T6 93.67 a 8.67 ¢ 5.50 bed 0.33 a 190. 44 be LBRIC
T7 93.17 a 8.00 ¢ 4.83d 0.67 a 163.93 ¢ LBRIC
T8 87.33 a 8.33 ¢ 5.17 cd 0.67 a 204.75 be LBRIC
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Notes
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:“/” indicates no data, “Nor” indicates normal,“LBRIC” indicates Leaf blade raised, inconcentric contraction.
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Hyperspectral and Photosynthetic Characteristics of Cotton Top Controlled
by Chemical Technology Based on Different Configurations

WANG Gang' . WANG Jing’. CHEN Bing', ZHANG Guolei®,
ZHAO Jing' ., HAN Huanyong' and WANG Fangyong'

(1. Xinjiang Academy Agricultural and Reclamation Science, Shihezi Xinjiang 832000,China; 2. Institute of Water Conservation
and Architectural Engineering, Xinjiang Shihezi Vocational College, Shihezi Xinjiang 832003, China;
3. Agricultural College,Shihezi University,Shihezi Xinjiang 832003 ,China)

Abstract In order to study the effect of chemical controlled top on the spectrum and photosynthetic
characteristics of cotton. Two row spacing modes(configuration) and four top control modes were set
in the experiment field, and the hyperspectral and photosynthetic characteristics of cotton under dif-
ferent top control modes were analyzed. The results indicated that the spectral reflectance of cotton
leaves and canopy had no significant difference under all control top treatments(T1—T8) before the
top was controlled , but it was higher than in CK(T1, T5). After the top was controlled,the spectral
reflectance of cotton leaves showed little difference in the visible band, but significant differences were
in near-infrared band of both two row spacing modes(T2— T4, T6—T8). And in near-infrared band,
compared with CK(T1,T5),the reflectance increased and then decreased in equidistant row mode(T2
—T4) and the wide and narrow rows mode(T6—T8). However, the change of cotton canopy reflec-
tance increased first and then decreased in equidistant row mode, and increased in the wide and narrow
row mode in short infrared bands under chemical controlled top treatments. The photosynthetic capac-
ity of leaves increased, and the net photosynthetic rate(A), stomatal conductance(GH20) , transpira-
tion rate(E) and intercellular CO, concentration(C;) significantly increased by controlling the top with
chemicals, and it had difference under two configurations modes. After the control top treatments, the
leaf area of the top leaf increased and the chemical-controlled top treatments were significantly differ-
ent compared with CK. The top cotton leaves were shrunk internally, the plant height increased grad-
ually by 7—15 cm, the number of fruit branches increased by 2—4, and the area of the top leaves de-
creased significantly under chemical control top treatments. It demonstrated that after the top was
controlled with the chemicals,the cotton spectral characteristics were changed, the photosynthetic ca-
pacity of leaves was improved , and the growth of top leaves and apex of cotton was inhibited.

Key words Chemical-controlled top; Cotton; Reflectance; Photosynthetic; Growth characteristics
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