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On the action of Ca in pollen growth as influenced by inferaction
of ithe different Ca concentration, acidity and temperature

KWACK, Beyoung Hwa
(Dept. of Horticulture, Hyosung Women’s College)

ABSTRACT

Interaction oceuring among the differcnt Ca concentrations, pH and temperalures in the promo-
live effect of Ca in pollen growth was studied by wsing pollen from Crimum asiaticum and
Cryptostegia grandifiora. Dala for pollen tube clongation were found io be more indicative of
representing the promotive action of Ca ion in pollen growth than these [or pollen germination,
and were served lo evaluate the experimental results.

The pollen growth increased as the concentration of Ca increase. The optimal pH range for
pollen growth shifted from the lower pH to the higher as the concentration of Ca increase. The
characleristic Ca effect was disappeared, and no pH effect at various ranges was observed when
pollen grains were grown at the low temperature (8°C)., The Ca effect became quite pronounced
il temperature were raised. The Ca effect became even more striking if the condition was in
higher pH ranges (weak alkaline). Higher pH ranges were found to be more favorable for the
Cu action, whereas higher temperalure was required to bring about more pronounced Ca cffect.
Thus, lhe longest pollen tube was obtained with the highest pH, temperature adopted for the
medium supplemented with Ca in the present experiment, and the shorlest tube with the lowest
temperature applied at the highest pH.

Peclin synthesis in pollen tube was considered as a melabolic process, whereas Ca binding in
pectin of the pollen tube wall as non-metabolie In naturc. Disappearance of Ca effect at the low
temperalure was probably brought about by blocking the metabolic synthesis of pectin, and non-
metaholic Ca binding seems to take place mere cxtensively with higher concentrations of Ca and

at higher pH levels than the lower.
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Table 1. Crinwm pollen germination as influenced by
different Ca and pH levels (in percent).
Conc. /pH 4.3 53 6.3 7.3 8.3 9.3
Ca—0 mg/1 92 93 95 94 95 87
Ca-—-30 " 93 96 97 95 94 93
Ca-300 " 95 97 97 96 96 96

Ca—3000 " M a7 48 96 895 92

éigniﬁcant difference (1% level) >3¢
# Ag Ca(NQg)s » aH0, also see Kwack (1965)®,
Hio] LEEEC

AEEd BE=s shol A o 8 A

f-ef o} pH 7t &5 R WfEl:e] oo 255 Zopa
b= oA E o] @ EREmE W= JElgeEe] Peclin

pH7E folids 28 o BAH Cao WaHEAel =%
2 Qo] Weha 4AET, 294 ARRA & CaNO,
- AH,0 3 H4 “—Ca" RguEdEel 0, 30, 300 ¥ 3000
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Pollen tube length in millimeters

. . . .

4.3 5.3 6.3 7.3 8.3 ;.3
Hydrogen ion concentration (pH)
A...3000mg/1Ca{NQy),-4H,0  C...30mg/Ca(NOj),+4H:0
B...300mg/1Ca(NO;);-4H,0 D...0mg/Ca(NOy)y+4H,0
Fig. 1. Pollen tube clongation of Crinum as influenced
by different Ca and pH levels,

20



June, 1965] 0 R A Fkelwe M a1

mg/l S e 2 e HMEBKES 2 3 FEd Htld pH 4.3 %9 0.34019 Josla @ikEe Jre] 7k
BAse HEHE. o #FiRE #1122 1 2Ry whol 23 Croplestegia fEfAzRe] = w) =<l #EEol el
FEez oo KR shAl kabvh, BTRRT wheb zhel TEMEBRIEMMCE 1¥0d = Eivesel pH ehEsE Ca iyl
e EHA e Tk e e e Yo ddm RS el A 00% Bl TRkl el wtebs (i
Wi deole PEE ok Wizbalglm Fig 1 ol {£8Hd Cagl yyer} u 2 45E JEMHLO EiEs o S
Mol pH vl 7.3 Eli-o] =i ik = (fbeldzh Aol b, o 7|4 mEe Bie FERYALES) 2 pH b ()18 Ca
R R AL o

Ca, pH % RESL2] HEMF -

TEdD s AR S pH = 5.3 01 levt ol 3 & Crinum 3+ Cryplosiegia &) Jhg)e] Hal 4 8.3 o5 e F9 FRlA:

el BEE) (RS 21—”—°£“’ pH 5.3 3 8.3 & #she] ool BEEAA Caf FIAES B MBS R 4
TEM B Mifnd 2ol ¥ 2 syt o EERE 2R B2 REY G Zeow oy Ax JEBIRA R
gol & HEAE a4 Ko ENEHEEY 1A e EEFchx] Edo ohyk [REGOH A wke] m@Es ot
o HElde #RE 14 oo K= FEPHEr sded +Ca = —C" 2, 2 pHE 2 pH H:f
TEREEEFE |5 wbe] WIS JEMEMEES o1 ¥ auw FRE8°CH gleld= ook RH=z “+Ca"o

Table 2. Crinum pollen germination ratio percentage as

influenced by the presence of Ca, dilferent pH .
and Lemperature conditions. ceh
Temperature _CaLUH ° +3Ca* _CI;H S'_?f_ Ca 2
8°C 48 44 6 1 :
16°C 97 97 98 93 =
B 2.8 p L]
28°C 92 94 97 98 &
I - 3
Significant differcnce (1% level) >4< =
* As Ca (NOa)z . 4Hzo i:_y
=
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A EREE e 16°C = 28°C 2ot RS <9 Tig. 2. Pollen tube elongation of Crinum as influcnced
. olElEld  ATEC A fEe JERERES A by the presence of Ca, different pH and temper-
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