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Metabolic Inhibition of 32P and 4C-Glucose Nutrient
in HPGMR (Nong Ken 58A, Sinica Rice) Induced
by Long Day to Male Sterile

Wang Yongrut Chen Hongguang

Abstract

A study has shown that: (1) In the carly stage of pollen development of
Hubei photopeiod sensitive genic male sterile rice i,e. HPGMR, the absorption of
3P which is the basis of the metabolism of nucleic acid in spikelets of panicle
under long day induction is less than that in short day induction, while they are
similar in the late stages. (2) The “C-glucose accumulation in panicle induced by
long day is declined along with the pollen degeneration from 37,38% at the ecarly
uninucleat stage to 4,96% at the ripe stage of pollen, but it is reverse in shor tday
induction from 7,589 at the late uninucleat stage to 40,58% at matural or filling
stage of pollen, It can be considered that long day induction to male sterile of
HPGMR (NK58A) at formation stage of pollen mother cell effects on 3P and/or
nucleic acid metabolism which are primarily limited by long day induction, then
on Y¥C metabolism afier late uninucleate stage.

Keywords rice, Hupei photoperiod sensitive genic male sterile rice(NK58A),
long day induction, 3P, ¥C
1 Introduction

Rice is a short day plant which can be flowering and male fertile
under short day pholoperiod induction, but_ the HPGMR is male sterile
under long day induction, The Nong Ken 58A (HPGMR, Sinica Rice)
can become male sterile under long day photoperiod induction during
the secondary branch and spikelet differentiation stage after short day
treatment from the scedling stage up to panicle primodium initiation,
Male sterile rice plant can be crossed with mary rice varieties and the
grain yield is increased by 20~30% compared with the conventional rice
varieties, That is first investigation madc by Mr, Shi Ming-song(1981,
1985~1987)¢1~ 42

2 Materials and Methods
The rescarch materials were HPGMR (Nong Kcen 58A) (Oryza sati-
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va L, Slmca Rice), After short day (8h/day) treatment before pam(‘le
pr1m0d1um initiation, somc rice plants wcre treated under long day
(14h/day) from the secondary branch differentiation until heading, The
rompensational light intensity is about 1500 lux, The methods were;
1, Samples were taken according to the methods of Prof, Ding (1983)¢®’
and Dr, Yoshoda S, (1981)¢®> at differentiation stage of spikelets (0),
formative stage of pollen mother cell (1), early uninucleate stage (I)
late uninucleate stage ( II ), binucleate stage (IV ), trinucleate stage (V)
and matural(filling) stage of pollen (W) of microsporogenesis,
2. Determination of %P and “C-glucose metabolic products refer to the
methods of Wang et al, (1983, 1987, 1988)¢7~??
3. lnvestigation of heading date and grain filling percentage,
8 Research Results
3.1 Fertility characters

Table 1 shows that under long day photoperiod induction the dela-
yed heading date, low filled grain percentage and aborted pollens of
HPGMR are comparison with those of SD and CK treatment(Fig, 1~6),
So HPGMR really has a photoperiod sensitive genic male sterile chara-
cters,

Tab.1 Heading date and grain filling percentage of HPGMR under
different photoperiodic conditions

Samples’ LD SD CK LD*

No, HD % HD % HD % HD
1 06/02/87 0,00 05/24/87 31,03 05/28/87 16,67 0,00
2 4 0,00 [ 4 40,00 14 12,33 0,00
3 I 1,35 4 51.25 ] 50,00 0.00
4 ” 0,00 [ 4 81,16 4 9,15 0,00 |
5 » 0,00 " 40,00 ” 23,08 0,00
6 n 7.69 v 41,77 " 418,51 0,00
7 ” 0,00 ” 51,90 » 14,77 0,00
8 ” 0,00 ” 33,33° " 31.25 0,00
9 [ 0,00 ” 26,67 ' 59.26 0.07
10 ” 0,00 ” 41,79 ” 37,30 0,00
11 n 0,00 n 48,10 I 4 33,33 0,00
12 ” 0,00 » 35,14 ” 83.33 0.00
13 " 3.85 » 44,71 4 42,68 0.00
14 » 0,00 ” 32,05 o 59,30 0,00
15 4 1,54 r 32,91 4 7,14 0.00
16 ” 0,00 I 28,21 ” 40,48 0,00
17 v 0,00 [ 4 47,37 n 49,35 0,00
18 v 0,00 » 33.33 14 29,63 0.00
19 n 0,00 r 27,72 4 50,00 0,00
20 ” 0,00 4 43,43 I'4 66,32 0,00

Average 0,76 40,59 38,19 0.00

LD =long day induction; SD =short day induction;
LD*=SD ratooning tillers under LD, 1988; HD = Heading date;
% =grain filling percentage
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Fig, 1 Male-sterile plant of HPGMR under long day induction
Fig, 2 Fertile ylant of HPGMP under short day induction
Fig. 3~4 SEM-morphology of aborted pollens of HPGMR under long day indu-

ction
Fig. 5~6 SEM-morphology of the fertile pollens of HPGMR under short day

induction

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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3.2 %P absorption and fertility changeability

Figure 7 indicates the two peaks ol *P concentrated (cpm/50mg) in
panicles at early uninucleate stage and binucleate stage, but the two
vallelys of 3P at formation stage of pollen mother cell and late uninu-
cleate stage of HPGMR (Nong Ken 58A) induced by LD treatment, The
efficiency of short day induction has two peaks and two deep wvallelys
of 2P accumulated in panicles in inverse compared with the somples of
LD induction, The **P low concentration (%) in panicles of treated
samples induced by long day is a microsporogenesis stage [-J than
that of SD treated samples (Fig, 8), Especially, the close relation bet-
ween %P absorption and fertile changeability has been at PMC {orma-

tion stage,
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Fig.7 Variance of the ¥P-element
absorption in the panicle of HPGMR
under long day (LD) and short day

Fig., 8 Variance of the ¥P-clement
distribution in HPGMR under °

(SD) inductions at different stages long day (LD) and short day (SD)
of microsporogenesis inductions at different stages of
0=differentiating stage of spikelets; microsporogenesis
I=£Z;-1mat1ve stage of pollen mother % = (Panicle #P-absorption)/

3 .
Il =eariy uninucleate stage; (Total ¥P-absorption)

IIT =late uninucleate stages

IV =trinucleate stages
V="{illing stage of polleny
cpm = counters per minute (ib)

3.3 “C-glucose distribution and fertility changeability

The figure 9 and 10 show that under LD condition the samples have
high concentration and percentage of *C-glucose metabolic products at
the microsporogenesis stage I, but decline from I to ripe pollen stage,
in which the SD treated plants have high “C-glucose concentration and

percentage, Therefore there is fertility changeability in treated plants



166 k4R ( BATFRR ) LR

from SD to LD induciion, We can see the ILID) induced to male sterile

in “C metabolic products after late uninucleate stage of microsporogen-

esis,
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Fig. 9 Variance of the “C-glucose Fig, 10 Variance of the !C-glucose

absorption in the panicle of HPGMR distribution in HPGMR under long day
under long day (LD) and short day (LD) and short day (SD) inductions at
(SD) inductions at different siage different stages of microsporogenesis

% = (Panicle *C-glucose absorption)/

of microsporogenesis (Total ¥C-glucose absorption)

4 Discussion and Conclusion

HPGMR has photoperiod sensitive response to long day induction
during the secondary branch differentiation to pollen mother cell forma-
tion stage and becomes male sterile, This is a typical example of phy-
siological genetics, The metabolic inhibitions in plant nutrition of 3P
and C appear as same as the three line hybrid rice?®~1!3  Contents of,
“C-glucose metabolic products have decreased from J[ stage of micros-
porogenesis in male sterile plants, Long day induced to male sterile of
rice plant primarely effects on **P and nucleic acid metabolism at for-
mative stage of PMC and on *C metabolism from late uninucleate stage,

HPGMR test materials and research results open a question to rice
crop plant, That may be had two photoperiod induction stage, one is from
vegetative growth stage to panicle primodium initiation i,e, the first
photoperiod induction stage, the other is at the process of microsporog-
enesis development i,e, the second photoperiod induction stage, This
new problem needs much research, If most plants at microsporogenesis
have second photoperiod induction i,e, male sterile photoperiod, we can
nse these male sterile material plants to cross with the other male
fertile materials of the same plant varieties, The hybrid plant (F,) has
hybrid heterosis and the economic yield or grain yield can be increased

about 20~30% over to the conventional plant varieties,
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REDEBURB AR CRES8AY HitH, WEBMEHMLML 3 MR EGORAST, Mg
Ry ib 8 IR TN, BRWFAIEMKEEI/NE, HHG1500Lux; SEFHHIRNIIETILE 8 AL
REHTAERKEH.

HBEELEE, SRWEPP. “C-HEERMLHENTENSH (% ) 5 BTEBTES L 5.
TR AR (LR BB R BN BEH. MR SRR T I 4.

SRER, RRMEEKBEST, EARRRBEMQTPIEILY DARBR IS 15 M
ELiEtE, LLEGRERTHTR, ENNETREVHENLRMEL. KEESHHEC-EiEi
B STE s, FEREFTTEERAEN AT, EAMRIICN.96%. R
RN, KAFStHBEAEKEER AT YRR MR RIATD st BRI E &
B, ARTAETRENERERYC-RAHNARRMEE, EAHBSLAATIERTE, &
MRLFE, SSCREE., KEAGTHERERTE, EMUATe, BUBCrEEy, kK,
ZELH 0 ~0,760%.
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