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Effects of AFD and DPC sprays on the growth and yield
of cotton under water stress
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Abstract: A pot experiment was conducted to study the effects of two plant growth regulators (AFD and DPC) on
the bud — boll number, leaf chlorophyll content, seed — cotton yield and fiber quality of cotton. The results showed that
soil water content was an important factor to determine the yield of cotton, the higher, the more. After spraying plant
growth regulators, the chlorophyll content of cotton plant was higher than that with no sprays. DPC spray had little influ-
ence on bud and boll growth of cotton plant, but it made cotton yield increased and fiber quality decreased under high soil
water condition. Spraying AFD resulted in a great influence on bud and boll growth of cotton plant. The changes of bud
— boll number tended to gently enlarge first and then become diminished or gradually keep increasing. Spraying AFD had
a significantly promoting effect on formation of bolls but an inhibitory effect on the appearance of new buds. This led to
the yield of pre — summer bolls to be increased significantly and the yield of autumn bolls to be decreased greatly, conse-
quently causing seed cotton yield decreased and fiber quality improved a little.
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Fig.1 The change rates in total numbers of bud flower boll after spraying plant growth regulators
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Table 1 The change rates of bud numbers and flower numbers with different treatments

H 1
ji
Date oA QSD

(M- d) Item

DPCD  1AFD35D 1AFD70D 2AFD35D 2AFD70D  QSG

DPCG 1AFD35G 1AFD70G 2AFD35G 2AFD70G

R %

Change rate of 14.8 9.9 12.4 9.6 13.8

bud numbers

R/ A

07 -04

Change of -0.2 -0.2 -0.2 -0.2 -0.3

flower numbers

BRI %

Change rate of 23.9 13.5 9.7 14.0 32.8

bud numbers

FERA /A

07 - 06

Change of 0 0 0.8 0.2 -0.3

flower numbers

AR %

Change rate of 41.9 27.5 26.2 26.4 58.6

bud numbers
EELAL /A

07 -08

Change of 0.2 -0.6 0 0.6 -0.5

flower numbers

WHCEILH/ %

Change rate of 51.0 36.3 70.7

bud numbers

R /A

07-09

Change of 0.8 0.2 -0.8

flower numbers

8.2 21.7 9.4 13.8 15.7 17.3 5.8

20.0 36.5 35.8 23.4 25.2 28.1 18.6

28.2 76.5 64.2 48.9 48.7 36.8 30.2

0.8 -0.2 -0.8 -0.5 -0.2 0.4 0.8

41.8 93.9 75.5 47.0 43.0

0.6 0.2 -0.3 0.4 0.3
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H M i
Date o QSD  DPCD 1AFD35D 1AFD70D 2AFD35D 2AFD70D  QSG ~ DPCG  1AFD35G 1AFD70G 2AFD35G 2AFD70G
(M-d)
R %

Change rate of 58.7 43.3 37.2 25.8 77.6 40.0 105.2 88.7 63.8 66.1 49.2 42.4

bud numbers

TR/
Change of 1.2 1.4 0.6 1.6 -0.5 1.4 0.6 03 0 0.2 0.8 1.8

flower numbers

AL /%
Change rate of 54.8 41.5 91.4 50.6 111.3 91.5 57.8 51.2
bud numbers
VA G (e
Change of 1.2 1.6 0 1.8 0.4 0 1.4 2.3
flower numbers

AR %
Change rate of 43.9 36.8 98.3 54.1 93.9 85.8 57.3 50.6
bud numbers

HE /A
Change of 2.2 0.6 -0.3 1.6 0.8 0.5 1.2 1.8

flower numbers

AR %
Change rate of 7.1 8.2 91.4 47.6 54.8 77.4 56.8 50.0
bud numbers

TEHCEAL /A
Change of 1.0 1.8 0 2.0 12 0 0.6 1.5

flower numbers

R %
Change rate of -29.0 -7.6 11.0 9.6 87.9 36.5 26.1 58.5 91.5 86.1 52.4 47.7
bud numbers
/A
Change of 2.0 0.2 1.2 1.8 0.8 1.6 0.6 0 0.5 0.8 0.6 1.8
flower numbers

TR %
Change rate of -41.9 -33.3 106.9 14.1 84.4 41.5 36.2 29.1
bud numbers
Vi G
Change of 0.6 1.4 0.5 1.8 0.4 1.5 1.6 2.3

flower numbers

BRI /%
Change rate of -44.5 -33.9 -37.9 -37.6 108.6 -0.6 102.6 49.1 121.3 91.3 33.0 22.7
bud numbers
TERARA /A

Change of 0.8 0.2 1.4 2.8 1.3 2.8 1.2 1.0 2.5 2.6 1.6 2.8

flower numbers

WA %
Change rate of -5.8 -29.2 70.7 -21.8 245.2  129.2 -1.1 -9.9
bud numbers
WHE /A
Change of 1.2 0.6 3.0 1.8 0.4 0.5 2.0 3.5

flower numbers

AL /%
Change rate of -1.9 -39.2 -71.7 -67.4 81.0 -41.8 260.9 145.3 134.0 98.3 -16.8 -34.3
bud numbers
EEEAL /A
Change of 0 2.0 1.6 2.6 1.3 5.4 2.2 2.3 5.0 4.6 3.2 7.0

flower numbers

O I %
Change rate of -17.4 -50.9 -19.0 -77.6 271.3  140.6 -66.5 -79.7
bud numbers
TERARA /A

Change of 0.4 -0.6 0.8 2.0 2.8 1.0 1.8 1.0

flower numbers

07 -

07 -11

07-13

07-15

07-17

07 -22

07 -24

07-29

07 -31

08 — 05
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7TH 15 H—17 HQ WKItiZh 5 7~9 d) .2AFD70G 4
HER7TH 17 H QKG9 O)ERBFEET
QSG AL 3, HA BRI T QSG AbFH, it 24 )5 % A~
P& A% W) ], 2AFD35G Ak P25 R B ik KB T
2AFD70G 4bF

HRAE 3R oA, MR8 A AR AT AR Bk T
W% iar i 24 J5 & A BRAR AR A2 AL S AR AR T AR 2
AR SAFEA A ], BEiE AFD Xt R 75 A8 1k #a H  i
K, 0 RN 75 A B, AS [ vk E ) 2 S 28708, %oF
B A RIAE T = T DPCo

Xif L[] A L g R K ] DL it 24 )5 3 A PR A
IHE] , QSG . 1AFD35G , 1AFD70G 4b F 75 #5725 4k K 1
= TAHRL QSDL1AFD35D, 1AFD70D 4b ¥ ; DPCG 4b 2
R R BRMEZ )5 1 d KT DPCD Ab#4N , HoAx it
[E] 2475 F DPCD 4bH ; 2AFD35G Kb BRI K8 1k R B
JZ5)E 1 d 55T 2AFD35D 4b B Ak, A fa] 4% T
2AFD35D 4bBH ;2 AFD70G Ab BT B0 16 R BR 1 kit
25 1.3 d &2 Wiy )s 5.28 d BHIK T 2AFD70D 4k
FEAN , HA I ] 44 85 T 2AFD70D 403, FHIK /32
SEMEI RS A  — A B R &R, KSR 78 R B 1
PRIt AFD XEHTEE S T/, 2 IR B AFD X
RS B MR

STt 2 WA LG , i 24 15 & A0 A AR T A6 A A B
it 245 )5 B5F ] R HE RS 2 0 1 R L T e (EL AR 2 b
PUMHEREK AR At SR AN SR, K A3 A AN 2 B
A3 2 YR it = 6 B (70 mL-666. 7m™*) AFD AL FRFF 16
B TS 5 S T AN it A 3L 5 K it
N 38 2 B, W5l DPC R 1 IRt AFD 4% AL 502
WS/, W06 ) B AE 3 2 YRt AFD Xt I 48 K0
M4 K, A 34 1 85 JF A, J0 H e vk B2 (70 mL-666.7
m™ %) AFD AbHIF AL bR
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Fig.2  Comparisons of changes of boll numbers before and after spraying plant growth regulators
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Fig.3 The change rates of chlorophyll content after spraying plant growth regulators
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M 3 Ha] DUE ) EBERG IS 1) 14 RS A
HRI T, QSD . QSG Ab BRI 4 2R B4 E 7K .6
U B TR AT A BEGL . HH T 5, Ho e b P
Zyfa e R SR T2, B2 KA
BomE EIrese e LT L AE 2 e 28
d B}, Wijiti AFD, DPCD (1) Ab B -4 38 F i AR {6 1
fe Tt K AL B, AIOK 3 Ab FZH A, 1AFD35D ik
PRI SR R O R R I B A AR B, =K A Ak
FRZH Y, 1AFD35D . 2AFD35G Ab P-4 2% & e n Ak R
WA o T A A B[] A B AR K % L & B it
A Y 7 AR A A R, TAFDT0G AR 3T 4%
RE R T 1AFDTOD AbH; IAFD35G Ab
MR S AR RREZ S 1,21 d BT
LAFD35D 4bFRAL, HAR B[] 4 5 T 1AFD35D 4b 3,
T2 J5 1) 14 YR 25 B ikl v 2AFD35G Ab B
GESRCER T H 10 HB—11 B Q Wiz g 7
~ 8 d) & T 2AFD35D 4b P Ah, H4x ) ) 45 5 F
2AFD35D 4b i ;2AFD70G Ab B4 25 5 i AR b R B

7 A 11 HAKTF 2AFD70D 4b# Ak, H 4y Bt ] ¥y 8 F
2AFD70G 4b#; DPCG Ab #4325 &5 A8 Ak SR BRAE
W24 )5 5~ 10 d BT DPCD AbFEAN , HoAx i i) 44 25
F DPCD 4035 QSG 5 QSD AbH -4 K & 781k R
BN e HR A [ R e, P A P4 A — B ] g
%o LA ESFHr 0T, W8 AFD , DPCD A F T4 fin 4
FENt Frp S 3t Bl it 24 5 B ) ) 4 RS ARUR
BB B &, 1 R B 2 YR W AR BE (35 mL - 666.7
m™?) AFD XA AL i S 2 G I RCR I T
Wi DPC, >4 487K 4 2 S B, Wi AFD XA Bk
I I £ 2R i A RS IR FH B0 F 38K 4 & AR
DN RA
2.4 FEAXFIREERNFN

3BT 7 15 H .8 15 H X4 Ab BEAR R AT
PRI AT, YRRt 22, 43 SR 35 i IR i 309 (AR
HIBE ARBE BB R KA W T 5 FREE, FF 41T 4%
AFEFERT (10 A 15 HajYsk) FJE (10 A 15 H)E
W) AT 1, g 2 IR .

R2 TRELENFRTE

Table 2 Seed-cotton yields with different treatments

R Pre-summer boll

FRME Summer boll

Ak Autumn boll FARRILIR Plant harvest

T@ﬂ BEA P W E /g BB FE g LR W Ve P WEhE/g BB P W T /g

reatment Boll Viel Single boll Boll Viel Single boll Boll Vielg | Single boll Boll Vielg | Single boll
number weight number weight number weight number weight

QSD 7.0 31.0 4.4 11.6 37.6 3.2 10.8 24.5 2.3 29.4 93.0 3.2
DPCD 8.0 31.0 3.9 10.2 31.7 3.1 9.0 19.8 2.2 27.2 82.5 3.0
1AFD35D  10.2 4.5 4.4 9.0 28.9 3.2 7.8 17.3 2.2 27.0 90.6 3.4
1AFD70D 8.2 36.2 4.4 7.6 25.7 3.4 6.2 14.3 2.3 22.0 76.2 3.5
2AFD35D 3.2 13.6 4.2 10.8 38.3 3.5 4.2 12.5 3.0 18.2 64.4 3.5
2AFD70D 8.0 34.6 4.3 9.6 41.1 4.3 1.0 1.9 1.9 18.6 71.6 4.2
QSG 3.8 16.2 4.3 28.8 80.7 2.8 6.2 15.7 2.5 38.8 112.6 2.9
DPCG 6.0 26.7 4.5 21.5 77.0 3.6 6.5 18.9 2.9 34.0 122.6 3.6
1AFD35G 2.0 9.6 4.8 22.0 82.7 3.8 5.5 17.7 3.2 29.5 110.0 3.7
1AFD70G 9.4 39.5 4.2 15.6 53.9 3.5 3.0 7.8 2.6 28.0 101.2 3.6
2AFD35G  10.4 47.9 4.6 13.8 48.6 3.5 2.6 6.6 2.6 26.8 103.2 3.8
2AFD70G  11.3 50.3 4.5 12.0 4.3 3.7 1.5 2.8 1.9 24.8 97.5 3.9

T R 25 A BB AR R P 3 H R AN

Note: Each index in the table represents the averaged value of one cotton plant.

XF L2 2 H A% Ak BEERARISCOIR 8 1T L, 5 K A3 Ak
FRLH Hh A5 AL PR RR S B L i Y R T R AL B K 4y
40, Bk QSD. 2AFD70D 4k Ff 4% F X T QSG.
2AFD70G ALFRAN, T 34 4y g 7K 43 Ak B 2H PR o
Fio MRKIMAEBRZE ) L QSD 40 R BARR S % 7 5
51, 2AFD35D Ab PR ARES B 7 AR AR, X AT RS
Ak P 7 RN 8 S KRB G, RN K
STHERAS R A F TR DA A K, DPC F AFD 1Y

PR PR T AR AR AR A AR 5 T (AR
&, LAFD35D Ab B RRES IR T DPCD AL B, T ik
PR T DPCD Ab 3, SR W 7E T 52 sl i Ak A K BR B
B FE MK, AN Ny M e A1 ) 2 91T 7R, 5 b 25 it DA
Wit AFD 4T DPC, H #8490 46 PR e 78 5 it —
Wo FKATAEFRL L DPCG Ab B = B fc i, QSG
AhEL R Z, Wi AFD Ay 4b BE = G, Hop
1AFD35G Ab3 ™ i fe i, BRBR AR A DL QSG Ak B 5

HLBY (A,



" TR A TS

:33%

15 ,2AFD70G Ab 3 B A1, #4848 E DL QSG Ak B 5 fIX,
2AFD70G &b B i &, 3% B 7 = JEK 43416 0 78 A2 M
X, Wtits DPC A3 I 182 = FF A ™= o, TSt AFD X
FRRRID AR K, g T S (AP R
L FECT R, SR BT S R IRAT  F
7 20 56, MRS 7R K AR IR /K 70 2 1 X, meg i
AFD AIfEfLT DPC,

H AT, 35 38 AF 78 A 0, A E AR B 480 48 B0
60% A A7, P H A B BN 60% ~ T0% , HR Sk
B, o RV B 30% , R AR AR AR, o5 RS B
10% . AWF5E 5 Z A 22 57, QSD. QSG 4k AR Bk
B RERLE  BORRER R s TR TR (R AR
FEILIE I, AT RBSE th A9 R R AR A , Al —
R, MRRE T S BT, 15 K AR L, AR A
BRAR R AE K AZ IR, S5 2h AR 2, B Bk = 5. DPCD
DPCG Ab 3 =HELL ] 55 QSD ., QSG AL FE Sl , 2 B it
Jiti DPC XM RRFZ M4/ N WEHE AFD J5 , Hikk =Bkt
5% K, LAFD35D . LAFD70D 4b B 25 4 AR Fi Bk L
AR IR BRI, PO AR BRI AR Ak
B R QSD. DPCD Ab B, 3X A e H T4
HHEE KBRS, AR AR KB/, B AFD B] 41
AR AR AR AR B3 IR 1 AR w Rk, £ 16 FR: Wi
ek R B R . 1AFD35G . 1AFD70G 44 B 44
AR BEECEE R A, TAFD35G A Rk Mk &
HE T ARATHE, TAFD70G 40 3R B pk B 7=
TR, D0 T2 S K R I, Wit e
AFD J& , XA AR 400 iV PR, 52 i BBk 4%, T
ARV B AFD, Bl 7K 2 1 70 R AN, Ak AE KO
WHCIH T OAFD B 0 AR R, 6 BBk R e /N

2AFD35D . 2AFD70D , 2AFD35G 4b P 5 1 jiti QS. DPC
AEFEISARL, B R AR 7 R, AR AT, Bk
B, BRI AE ] B A6 ] 2 RIBE i AFD R 3L E AR
HRAE RGO, SRR A B R4/ 2AFD70G 4b B
N % e = BV = e A o N s 2 e w3
A AT, 2 YR R R AFD , e R R 0 1 R
K HRE B BT E IR0 B, AR F kAL i, Bk
b2 R R o AR 43R e JE & B, QSG . DPCG
1AFD35G , 1AFD70G 4t 3 AR Bk £ 1 | 7™ o 43 ) e T
QSD.DPCD . 1AFD35D ., 1AFD70D 4b 3, 1K i Bk . Bk Bk
B e R MK T QSD.DPCD ., 1AFD35D ., 1AFD70D
LbFE  2AFD35G , 2AFD70G Ab FH AR Ak B L 7= & 43 5
fl.F 2AFD35D 2AFD70D 4b P, fR Fi Ak £ i L 7= &
S T 2AFD35D, 2AFD70D &b B, 3¢ B D) B ] + 14
PR ARG, AR IEA BUAR AL 7 5 Y A8k, Hak 2
PRATHE , 7K 53 A9 7 R A 7 2 L3 a R o 184 i 14
B
2.5 HEAXIRIELT 4 &R

3 NS AR A Sy S FLAE 5 A T 7 2 b o
R J5 25 5%, N T DL AR /K 43 A BRA
W37t DPC AFD Ak 3 A 43 357 R T Wt it ¥ 7K Ak B, Bk
1AFD35D AbFHAC /3RS , HAR Wit AFD AL BEAK 73
PR F Wi DPC b B &5 K 4 4k B AL, X
2AFD70G 4L BRAC /31 T QSG AL B, [ /K 43 Ak FH 40
FBL, B 1AFD35G Ah BEAC 73 3 AR A1, FLAR Wit AFD
SEFEAC/Y 1 T DPC AL BE, SR T 2 Hb X, A
AR it 38 15 0 A R T R AR T, Wl AFD B T
DPC; W1 1l X, 155 it 178 45 700 R 1) 5 B A 7=, W5 it
AFD Xof B A A0 98 s 2 AT Tt DPC.o

F3 AEALEIRIETHERR

Table 3 Fiber qualities of cotton with different treatments

o = T WA/ % IR (Notex™)
Treatment Lint percentage Fiber length Un-lfOI'lIllty Micronaire Elongation Specific breaking
index rate strength
QSD 36.6 27.09 81.95 5.46 6.45 30.70
DPCD 37.1 28.59 82.35 5.60 6.15 32.15
1AFD35D 36.8 28.82 82.25 5.05 6.30 31.85
1AFD70D 38.0 29.51 82.75 4.99 6.20 32.25
2AFD35D 38.0 28.00 82.70 4.99 6.40 31.00
2AFD70D 39.2 28.65 82.00 5.34 6.30 30.65
QSG 37.1 28.17 84.50 5.13 6.25 33.50
DPCG 35.2 27.74 83.75 5.11 6.35 30.50
1AFD35G 35.1 28.76 82.15 5.50 6.30 30.95
1AFD70G 36.2 28.77 83.90 5.27 6.35 32.20
2AFD35G 36.2 28.66 83.55 4.84 6.40 30.90
2AFD70G 38.3 29.86 83.25 5.1 6.15 32.90
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FAEBRET 2k 7 B EEH, TAFD70D Ab BiLAT 4K
JE RS BE RN, WAL LA B 38 S AR 2 b 332 v B
T {E, B va A AR b BT H e/ IME 5 957K 43 4b
PRI, 2AFD35G A3 iR AE < 4.9, A B4R IHE B
% ,2AFD70G A FRAF4E K B 29. 86 mm, A /5 7K 43 Ak
PR AR, BT 24 L s FE IS IG T QSG 4b 3 ; DPCD
AR PREF A B R ST R AL TR LR B 4 T QSD
ALBR KT 1AFD70D 4b B, DPCG Ab BRAF 4k 1K B G
ZLLR R T QSG Tt AFD By FE, LA b4y
BT B FEHE K SZ B b DX, S AFD X A% 46 27 4 5
Jo A R R I Wi DPC, LA 1 VRIS AFD 70 mL
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3 48 B
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KRR M B R B R B e B TR TR
a1 R (WIFES) BTt AFD AH LE 2 IR (WIFEH &
AEIY) Wit Xof JEL R W K 5 o7 - S K R A R, 2 U
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Ui, {5 Z N He S
2 % x #f:

(1] PR BEARAERF I o EARIE R B 2= (M. 1 11
BR2HOR AL, 2013,

(2] skardt, W AL, SRIEOE, 5 MRAERT 48 LR OB B RIBE 3% (1 A4
W5E ()] AEP2#4R ,2005,31(1) : 70-76..

(3] ZEMGRE, FERR, RZ L, 55 LRI AR R IR AT T AR AL 7= it 5
R )] . EARAE ,2013,40(9) : 13-15.

(4] XUAER, XA, da WA, 55 SMIR 6 — BA I ABA XIAS [R5 Ff 14
FEAET= A i 5 B AR A8 Xt S e A F= s [ Ve 9
#%,2013,39(6) : 1078-1088..

(51 x|, JEUpR i, skmkoe , 55 . 4719 e RS AT TOUX A 46 77 1 K%
IS ()] 424z, 2013,3(6) : 8-12.

(6] AEWEWT, kLHIF, HIGEHT, 5 FIARE L 079 M S - sG] o
BT A DX R AE 7 B R LB s m [ C D/ E AR AR 2 &
2012 AFAE LIR30 4 ,2012: 178.

(71 A B\ FhRESE, AR A AR A I 5 X R A TR
TH R R A BT [J]. T 5 XA 5, 2011,
29(3):122-127.

(8] Z'gifg, I , A5 TN , 55 . 46 19 i (DPC) XA [ 8 R A 4
FEIE G FE S 7 R 0 e [T ] AR FE 444k, 2011,23(4)
334-340.

(o] WEZ,WEs , kLB, 55 . 4575 Wi (DPC) X 1 5 IX A2 3 4 ek
RGBS A T IR T [T] M AE 240, 2012, 24 (1) - 44-
51.

[10]  ZEARFRE, SCHAME . 48715 e BRI AR AE AR R B 5 i 1036 F 7
[J]. G 841 , 2012, 18(14) : 66, 123.

(1] XB/INEE, TR, 32 R, 25 45 B i X 76 45 SIA 78 A B
PERIWFFELT] AT TR 22 E R (A ARB AR ,2013,31(1) : 1-5.

[12]  JAERI, ERA, BRI, % . ARIF DPC(GE T I ) b B8 48 4
HAEARRr R[] R LR ,2010,47(6) < 1142-1146.

(13]  H49m, skuil , 2w, 46 . 3R (AFD) fEAR A6 it A s 3
HIRFFELI] ARAEREF ,2012,34(1) :20-24.

(14] 5k 3k, PhAE. B %, 4 CARGE LE TR ZOGUAR H i Rz T AL
LI, EAE,2012,39(9) :20-24.

[15] EEAE U, 2 B, 5% R0 (AFD) /AR AE L B FH AL
B[] FERNE,2011,33(6) : 53-54.

[16] R1FR,BRSELS, BARME . SCHUH (AFD) 76 5h Bt At H 1) 107
BORABR[J] bl RR 2, 2011, 15(2) :22-23.



