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Physiological effect of potassium chlorate on flower bud formation
in Myrica rubra cv. Dongkui
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Abstract We used six-year old Myrica rubra cv. Dongkui trees as experimental materials to study the effect of potassium chlorate
on selected biological indices of M. rubra tree leaf during flower bud differentiation. The results indicate that MDA content and elec-
trolyte leakage remarkably increase after spurting potassium chlorate, compared with the control. When potassium chlorate concen-
tration is lower than 1 500 mg - L™, chlorophyll a and b, and total chlorophyll content obviously increase. SOD, POD and CAT ac-
tivity is remarkably enhanced, resulting in a remarkable rise in net photosynthetic rate. Soluble protein content obviously increases
while soluble sugar reduces during physiological differentiation. However, soluble protein content drops and soluble sugar remark-
able rises during morphological differentiation. Soluble sugar to protein content ratio increases significantly, enhancing flower bud
differentiation in M. rubra. When potassium chlorate concentration is higher than 1 500 mg - L™, chlorophyll a and b, and total
chlorophyll as well as carrot contents drop, SOD, POD and CAT activity decreases, reducing leaf photosynthetic ability, soluble sugar
content and soluble sugar to protein ratio. This suppresses flower bud differentiation in M. rubra. It can therefore be inferred from the
study that 1 000 mg - L™ to 1 500 mg - L~! potassium chlorate remarkably enhances flower induction.

Key words KCIOs, Myrica rubra cv. Dongkui, Photosynthesis, Flower bud differentiation, Chlorophyll

(Received June 17, 2008; received Nov. 4, 2008)

KCIO; [1-5] , KCIO; AT
, t61 , KCIO;
* (07THZR24)
(1975~), , E-mail:jianfu@hqu.edu.cn

1 2008-06-17 :2008-11-04



3 : KCIO3 513
KCIO; , ( 1 MDA
KCIO; KCIO; ; KCIOj3 1 000~
1800 mg- L™ MDA
1 MRS KCIO; 711 000 mg-L™* 1500 mg-L"
1 800 mg - L MDA
11 23.8% 32.7%  21.1%,
2006 10 ~2007 5 24.4% 40.2% 15.9% KCIO; MDA
6 (Myrica rubra cv. Dongkui)
- i1 4 X iaal diffarentiation sts
KCIOs O Mg Lt s M Mamhoseea iteenion s
(CK) 500mg-L* 80mg-L* 1000mg-L™" E= |
1500mg-L" 1800mg-L*, 5 é:f: .|
2006 10 28 E_é“ 2
, KCIO, , & E
, A
11 11 11 18 3 -0
__6of
1.2 s sof
2007 1 16 ( ) 2007 f;%) 40f
R TN | 1
, BE 20f
4 % 10F
2007 4 10 5 10 , 0 CK J 500 ’ 800 ! 1000 l 1500 ‘ 1800
10 #¢J% Concentration (mg-L™")
CID 1 KCIO; M Z 471 B MDA & 80 m iR f&
Cl1-340 EBRENENMT
Fig. 1 Effects of KCIO3; on MDA contents and electrolytic
( leakage in leaves of M. rubra
4 )y 5 4
, 5 , 3 1 ,
: 9:00~ 11:00 KCIOs :
Cco, KClO,
1000mg-L* 1500mg-L* 1800mg-L™"
7] 52.5% 47.6%
7 ’ 103.2%, 43.5% 48.6%
(MDA) [8] : 97.6% ) KCIO;
(SOD) ; ;
9 sob NBT 50% 1 2.2 KCIO;
: (CAT) [9]. KCIO;
(POD) [9] ( 2 KCIO; ,
13 SOD POD CAT3
Excel 2003  DPS7.55 KCIO;, ,
KCIO; 1500 mg - L™ ,
3 85.8%
2 HRESHM 29.0% 54.5%, 90.7% 35.7%
2.1 KCIO; MDA 85.7%; KCIO, , 3
KCIO; MDA , CAT



514 2009 17
KCIO; 1800mg-L* 3
, KCIO; 1000~1500 mg - L
2 , 1 000~1 500 a b
mg - L KCIO; SOD POD CK;
CAT (=1 000 mg - L™ (<1 000
2.3 KCIO; mg - L™ KClO,
KCIO; a b KCIO;
( 1) 1 a b
KCIO; , KCIO; , KCIO; 1000 mg-L"
1500mg - L™ , 1800mg - L™ ; 500~1000 mg - L™*
o 4= H4HEM] Physiological differentiation stage
0.9 m B Morphological differentiation stage 2.4 KCIOs
W = 08} KCIO,4
=8 07
222 oo €0
¥ g2 ( 3)
=& E 8% . KClO, 800~1 500 mg - L™*
= -] .
2= 0 ,KCIO; 1000 mg-L"
00 S 9.30 umol - m2 - s, 261
351
. — 3ol KCIO; 1000~1800 mg -L*
= .7
S 2 E 20 KCIO, 800~1 000
2o, L5t N
ELE 10} mg-L"
b
= 05¢ CO, ;
00 KClo;, 800 mg- Lt 1000 mg - L
” 400 r
= 350} )
&= = E 300 - -t
E25 01 800~1 500 mg - L™ KCIO;
=2 & 200
QT L
328 ol 2.5 KCIO;
Rl Nl Nl N N B KCIO;
CK 500 800 1000 1500 1800 ( 4 ,
#eE Concentration (mg'L™") KCIO;
2 KCIO; W& ##15M 5 SOD. POD #1 CAT , ; /
EMHI KCIO;
Fig. 2 Effects of KCIO3 on SOD, POD and CAT activities .
in leaves of M. rubra 1 000 mg-L )
F1 TRIRE KCIO; MMt AtEBRRERFM
Tab. 1 Effects of KCIO; on photosynthetic pigment contents in leaves of M. rubra mg-L™*

Physiological differentiation stage

Morphological differentiation stage

Concentration a b a b

(mg:L™) chl.a chl. b Chl. a+b car. chl.a Chl.b Chl. a+b car.
cK 11.33b 2.96b 14.29b 3.08b 12.83¢ 4.26b 17.08b 2.50b

500 11.64b 3.39b 15.03b 3.02b 14.18b 4.24b 18.43b 2.63b

800 12.55b 3.68b 16.22b 2.94b 15.59a 5.14a 20.73a 2.63b
1000 13.46a 3.90a 17.36a 3.25a 15.87a 5.19a 21.06a 2.67b
1500 14.14a 4.26a 18.40a 3.32a 16.48a 5.70a 22.18a 2.71a
1800 12.93b 3.74b 16.67b 3.17a 14.35b 4.60b 18.95b 2.64b

(P <0.05) Different letters following the data in the same column mean significant difference at 0.05 level.
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