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Effects of mepiquat chloride on photosynthetic physiology and

wax content of cotton leaves
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Abstract: The effect of plant growth regulator mepiquat chloride (1,1-dimethyl-piperidiniuchloride,
DPC) on cotton epidermal wax deposition and photosynthesis were investigated using ‘Xinluzao 55” as
the sample. DPC was respectively sprayed on the foliage at the doses of the active ingredients of 0, 4.5,
7.5, 10.5 and 15.0 g/hm?. The photosynthetic rate and wax content of cotton leaves were measured at 1,
4,7, 12 days after the treatment. The SPAD value of leaves was also tested within 12 days after the
application of DPC. The result showed that after DPC was sprayed to cotton leaves, the photosynthetic
rate of the cotton leaves, the wax content and the SPAD value have definite reliance on DPC
concentration and the processing time. The photosynthetic rate of cotton could be improved by DPC
treatment (4.5 g/hm” or 7.5 g/hm?®) and this effect could last for a long period. With the increase of the
treatment time and DPC content, the SPAD value of cotton was increased, which indicated that the
chlorophyll content of cotton leaves increased and leaf color deepened. The concentration of 4.5 g/hm?
was more favorable for the wax deposition of cotton leaf epidermis. The correlation analysis of
photosynthetic rate, photosynthetic rate and SPAD value showed that the photosynthetic rate had a
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significant positive correlation with the wax and SPAD values. It illustrated that the deposition of wax

and the increase of chlorophyll content were beneficial to the photosynthesis of cotton leaves and

enhanced the resistance.

Keywords: mepiquat chloride; cotton; wax; photosynthetic rate; SPAD value

MR RENE FREE, AEIERKRKE R
BEAERE R, R R EE AR 1
Mt Y22 AN P ER, i B &K
AU AR e P . AL R DL AR B O R M S R 42
fR 0 A0 T (R B2 1 . e i R 5 = S A
WS E—ERERE, RYEY LIRS iE
A, HAREH FERIAELRAK . Bke 5 T s
JEEETTH . FRIFARECRT TR, K g
& B SRS EREZ AR EMR, WA
R 5T B RR 8 S HS K 4 R R ) A
RESR I SFAIOT TR I, A RIRE AL f A s B v g
FEESHMNSEEERPUER R E EHS Hiz
SO TR I, ARAE I b o B ) S R, X
R P BRR . O G o F ANy B8 72 S i
YR AR R, THRK, R E )
ZH T2 ErE Y KRG, T B R A R E AR
Wyt R gk e R, L 4 2R X B = I e P
SPAD fH ) K/NAT [ BRAEWI SR 32 & W
R R EFE TR . IR (7 44 R4 19 %
Scheme 1) 52— N T & B A R AE P A4 K 2 2%
A, AHE AR ER S EARE T AR RS
PP R T E A K, BEREY A,
WRESIL CL) iz B T ek 8 J oAk i 4, &
BRI H S e b A o™, o 1R AR
(ROGA R, H HIRES T TR A8 e 5 0t
R MERERSE. LA EEM M AR A
Tk, AW E T & URES b B 5 A IR B a) A
e Frid i & & ROL G AR AR L, ot T
FIRES S & & O G AT Z MM LR, LU
NFRAE I BT AT T e B Ak .

s

N

Scheme 1
1 #R5REE

11 e
RS (mepiquat chloride) ZZPHTT /N ZFH

BRFTAEA T P A AR bR 55 5, 8T
WrEREE R HIR X AT P TR S T .
1.2 R

BRI T 2016 F-7E 1 58 A7 ] K 2R Bk Ak H
BEAT o SR A b S5 0 H [R]85 2 o 4 i) (1)
2016 45 H 5 H: —BEUAT, #RFE 9 om: 4R
FEFRAAEZ AL B, 7K BE AR 4% 35 B BEAE It 5 10
IS RKH—3. RAHZEAMIX A, FIRE
# CK (0 g/hm?®). 4.5 7.5. 10.5 F1 15.0 g/hm® 5
AbER, G B A — BRI AT o it 24 B R A
2016 F 6 H 7 H, HiZh77 XNt mif. Tz
Ja 12 d WHHTIE RS &, Db A E 2. SPAD {EHll
o FAMGCHIES 3R, FNX 30 AR
1.3 MEDBRGE
1.3.1 #ReE SEMIZEER 75 E A
3. BUE — MR LA ek, & SRk
T5, FARKARTFRIE KD BIRE; HERIFREL 2 g
FESL T 30 mL & IR 1 ming CKHRBURGLIEFEFK
H (my) J5 TEXEHEE R, FRE (my),
RIS (my —my). BEE 3R, &RECFIME.
132 sté#Ex RHMEEAOLENE RS Li-
6400 W 5E . BUFE—ApPE L0 3 e, fe asfi
UL T WIRER 3k, BCFSME.
133 " H SPAD {& KM SPAD-502Plus Jll5E.
WA —Mp ik B30 3 3, ARk v deE o i ik Ak
B3 AN pd, #5407 . B 3 ki )
SPYMENE N IZMEARAEI SPAD {. HE 3 K.
14 BBZ

KH SPSS19.0 AL HIAL 4%, Origin18.0 1
B, £ a = 0.05 /KF LT 2R B EME S
(LSD), fE a=0.01. 0.05 /K°F_AEMINE T o

2 GREQH

2.1 FRIRESBAIBEISBIEMH F X SRR

ZE (1) K RS H RS & Ab B A]DE
R EREE (P<0.05), HFERE R ZEK
AR B EBYE, 455 7.5 g/hm® HIRE
MERRE . Hd, 4.5 g/hm? 4bF4 AR



No. 3 BEKTAE: FHIR EE0 HR A€ I e £ A T B i o 55 2 (1 5 395

N 4.46~9.55 pmol/(m?>-s), BEIE A 114%; 7.5 g/hm’
AN 4.67~9.98 umol/(m?-s), IEN 113%:;
1M 15.0 g/hm? 4bEEZH A4 7.22~9.98 pmol/(m*-s), 4
&R 38%. ULEHZ 4.5 5 7.5 g/hm? (1) H R £ 40 22
J5 . REAE — BT [E] A& T 42 S A A i o A T
K, M4 15.0 g/hm> Kb F 5 G878 55 I 1) Py 42 i3k -
R EER, JHRFFRE DG A,

14 - —=cK
12 L =245 ghm
mm 7.5 g/hm’

10 mm 10.5 g/hm?
-ISOg/hm a

8
6 Labp ey
4
2
0

Hﬂlﬂ Time/d
P A ) 7 RE R ORTE0.05 /K L 22 53 i3 (P < 0.05)
Different letters in the figure showed significant differences at 0.05 level.
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Fig. 1 Effect of DPC treatment on the photosynthetic
rate of cotton leaves
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Table 1 The correlation coefficient between different

physiological indexes of cotton leaves

Ja SR E 7 plAEpLES SPAD fH W& &
Physiological indicators Photosynthetic rate SPAD value Wax content
piEEpt - 0.700" 0.727"
Photosynthetic rate
SPAD & 0.700™ - 0.424™
SPAD value
W 5 0.727" 0.424" -

Wax content
““““ ?%Tf 0.01 /K L7 R

Note: " mean significant differences at the 0.01 level.
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Table 2 The correlation coefficient of different physiological
indexes after treated by DPC of different concentrations
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P}_lysi_ological Treatment Photosynthetic rate SPAD value Wax content
indicators
wEEmE CK - 0.761" 0.916"
Photosynthetic , 5 g/hne - 0.852°  0.842"
7.5 g/hm? - 0.8917 0.699"
10.5 g/hm? - 0.872" 0.708"
15.0 g/hm? - 0.766" 0.184
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SPADvalue o e 0.852" - 0.837"
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15.0 g/hm? 0.766" - 0.293"
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Wax contenit ) & hm? 0.842" 0.837" -
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10.5 g/hm? 0.708" 0.829" -
15.0 g/hm? 0.184 0.293° -
T “UFRRTE 0.05 KF LEREE, “FRIRE 0.01 KF LER

Note: ‘> mean significant differences at the 0.05 level, ‘"’ mean

significant differences at the 0.01 level.
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