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Effect of regulated deficit irrigation on photosynthesis and
chlorophyll fluorescence characteristics in flowering and
boll-forming stages of island cotton

GUO Ren-song, LIN Tao, TIAN Li-wen, CUI Jian-ping, XU Hai-jiang
( Institute of Economic Crops, Xinjiang Academy of Agricultural Sciences/ Key Laboratory of Crop Physiological Ecology
and Tillage of Desert Oasis , Ministry of Agriculture, Urumgi, Xinjiang 830091, China)

Abstract: In order to provide the theoretical basis for water-saving irrigation of island cotton in Xinjiang, under the
natural ecological conditions, using the technology of drip irrigation pipes under plastic film, with the normal irrigation
(CK) as control, set up three treatments as 75% , 50% , 25% of the normal irrigation amount, studied the effects of
regulated deficit irrigation(RDI) on photosynthesis and chlorophyll fluorescence characteristics in flowering and boll-form-
ing stage of island cotton, . The results showed that: The peak of photosynthesis of island cotton appeared at 30 days after
flowering, at this time with increasing RDI degree, the transpiration rate ( 7r) will be significantly decreased. The net
photosynthetic rate ( Pn) and stomatal conductance ( Gs) did not significantly decrease by the mild RDI (W1), but they
were significantly declined by the moderate (W2) and severe RDI (W3) . After flowering 10 ~ 30 days, the actual light
quantum yield (®psy; ) and coefficient of photochemical quenching (qP) will be significantly increased, but with increas-
ing RDI degree, the maximal photochemical efficiency ( Fv/Fm) and ®psj will be significantly decreased. After flower-
ing 30 days, the W1 treatment compared with CK the Fv/Fm, ®psy, qP, NPQ did not significantly decrease, but the
W2 and W3 treatments significantly decreased. Therefore, through analysis, we considered during 30 days after flowering
of the island cotton was unsuitable to carry out RDI, and after 30 days it can be carried out the mild RDI.
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Table 1  The time and irrigation amount of regulated deficit irrigation

JLBL FEWERT ] (M — d) Trrigation time

Treament 06-15 06-23 06 - 30 07 -07 07-14 07 -21 07 -28 08 - 05 08-13 08 - 21
CK 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95 12.95
W1 9.72 9.72 9.72 9.72 9.72 9.72 9.72 9.72 9.72 9.72
w2 6.48 6.48 6.48 6.48 6.48 6.48 6.48 6.48 6.48 6.48
w3 3.24 3.24 3.24 3.24 3.24 3.24 3.24 3.24 3.24 3.24

1.3 MEIERRF X

1.3.1 k&A% 0Tl E 10,20,
30.,40.50.60 d, FjAb B BE A A 5] — B AR R AE
11:00 ~ 13:00 F TPS — 2 BIYGAAL (FeE) P2 A A€
Pric i8] 10 3 250 1 O 5 R (P ) ZE I R
(Tr)FISFL T (Gs) , BEAL B 6 #% , TEE 3 IR,
1.3.2 »rgE A% F PAM2100 #2756
AR AN E AR AR I R AN SRR NS R
§RAE 11:00 ~ 13:00, 7£ [ SR 658 T i 19 ] —35
DEFT—A SR Ak ) (4 000 pmol-m~2+s~ 1), ik

A 0.7 s, M6 T LRt 77 i (Dpsyy ) DAL
PERZ B (P) ARG K R LUNPQ) 5 41 5
& I 7 [R]— 0 A et i IS 35 1 30 min
FT—A2R LA i (4 000 pmol-m ™57 1) , Jik i
6] 0.7 s, P& F RICAABR(Fo/ Fm) B 3K
1.4 HiRAbE

K1 DPS7.05 Bdls G it o B, X Bdis ik A
BTy 22000, AR BRI 22 5 B 25 I AE P < 0.05 K
SR HT LSD HE AT 2 E AL



132

TR A WFF

:33%

2SR50

2.1 VIS BRGNS
211 HkAmE  HOLAEAR(P) BRI HTE

B s R] RS T AR TR) AR A S AR 5 T I T RE 1Y
2 I F e B I R YRR B S A
1 AT, A A AL BEAE T B AR AE P AE S 10 ~ 30 d, Pn
PR KOE , Hodt CKOW1. W2 P ZE18 360, T
16)5 30 d K EIE(E , DA CK Bz, b 36.7 ;Lmol'm_z‘
s BEE P T BB Pn 25 TR 1. 4% .
7.4% .22.1%,30 d J5 £ A0 2 R RE R 1 W3
SEIFIEIG P —H FFE. IR VE IR R A6 5 1
M Fr Po BB 552N B3 5 R EEINR Pa
BT 2 i

2.1.2 A E R HUR(Tr) VEHTRE RO WLAE R
I R 7K A3 B A BE T, TR) IR B s i A B 12 o
VRS ARIF AT Tr 5V I o A IE Eb, BV O A D
Tr /0N, HAS AL i 25 25 5, B4 I R i —

Tr/(mmol * m™ »
o

H(E 1), 7£0~30 d A8 Tr 2 TFREEHE,30 d
JE B LT, & 60 d kBl KAE )G TR Kor7505
R T 25 A BB 2, B AE M IR B A
ST LB R, SRR O T 28 5o A1EH
Z L EDZE IS R U2 BT K AR 3R R 2 BRI
VLIV AR T LS 10 ~ 30 d 2818 R IZ W R, K
SRR BT 30 d IE N Z .

2.1.3 &ALFE  SLAERKSF CO, #E R
HEE A E R A EEAE SRR, B ET
BRI T iR SALAA AN R AR B Y R
Mo G 1 RN, IR G A b B AL B (Gs ) 224k
HRFERA—E,CK 5 W 1E 10 ~30 d EZ#7 ET+
B E 30 d B FNEAE, B BEE 5 R A R
AL T B RRAR, S ERA EE W1 W2 W3 BRI IE
JE RN 4.27% 15.9% .55.01% , W2 W(E HIAE
20 d, W3 WIZE 10 d J5 I 4R TR . RIBEE K0
FREERIIE K, Gs V(BT , HLE(E W2 TR

(S J NS T
S W
T

w O
T T

f=]

20 30 40
VIR AEPN

The number of days after flowering

——CK —B— W1 —A— W2 —>%—W3

30

40 50 60

JF 46 A R¥ud

The number of days after flowering

45 ¢ —— CK —B— W1 —A— W2 —%— W3
40
:(; 35
s30f
Eost
g 20
215
10t
5 -
0 L L L .
10 20 30 40 50 60
SIRIAEPN
The number of days after flowering
1400
1200 |
"% 1000
E goo| %
°
£ 600
£
g 400
200
0 1
10 20
E1
Fig.1
2.2 ETERNERRBERPMREREEN
=
=41

22.1 BmARELFHE EIOCKFERER(F/
Fm) e PSILJE ) i KA 2A30CR . R 2 Al A,

BT RS BRI R A SRR ME
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Fig.2  Effect of RDI on chlorophyll fluorescence characteristics in flowering and boll-forming stage of island cotton
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