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Effects of phytohormones on pollen germination and pollen tube growth of 4 Camellia plants
LIU Lin—xiu'?, ZENG Hai—tao", XU Hao', YAO Xiao—hua*
(1. Shaanxi University of Technology, Hanzhong 723001, China; 2. Research Institute of Subtropical Forestry, Chi-
nese Academy of Forestry, Hangzhou 311400, China)

Abstract: To improve the efficiency of crossbreeding, Camellia pollen was studied on the physiological charac-
teristics in 4 different Camellia plants, which included Camellia chekiangoleosa, C. vietnamensis, C. japonica and C.
meiocarppa. Number of stamens and pollen grains per flower were counted, pollen germination rates and pollen tube
growth under different concentrations of 6-BA, GA; or ABA were compared. Results showed that optimum hor-
mones and concentrations for germination and pollen tube elongation of the 4 Camellia plants were different. The op-
timum hormones and concentrations for pollen germination of 4 species were 10 mg/L. 6-BA, 0.5 mg/L. 6-BA, 5 mg/
L GA, and 10 mg/LL GA,, respectively. At the same time, the most suitable hormones and concentrations for pollen
tube elongation were 75 mg/l. GA,, 4 mg/L. ABA, 125 mg/L. GA, and 10 mg/L. GA,, respectively. The pollen germina-
tion rates of the 4 Camellia species in 3 periods were gradually rising, and the pollen activity were the highest at the
late bloom stage. The pollen germination rates of C. chekiangoleosa were the highest at all of the 3 stages, which
reached to about 70% at late bloom stage.
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Table 1 Number of stamens and pollen grains per flower

plegizg fh4 Giv=a 2 3 FHME Pt 22

Trait Species Repeat 1 Repeat 2 Repeat 3 Average Standard deviation
WITLLLAEIN A (C. chekiangoleosa) 315 313 321 316.33 2.40
B ML AEFEFIMAS (C. vietnamensis) 173 174 170 172.33 1.20
Stamens per flower 1% (C. japonica) 134 137 135 135.33 0.88
/NFEES (C. meiocarppa) 62 68 64 64.67 1.76
WL AL S (C. chekiangoleosa) 42.34 4578 38.36 42.16 2.14
B vivi iy AEFEIIAS (C. vietnamensis) 15.7 19 18.8 17.83 1.07
Pollens per flower (x10*)  [14% (C. japonica) 36.05 32.28 17.36 28.56 5.71
INRIZE (C. meiocarppa) 9.71 8.67 4.45 7.61 1.61
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{1:/Note : A : WITLLLALINAS C. chekiangoleosa; B:#EFINZS C. vietnamensis; C: 1155 C. japonica; D : /NRIMAS C. meiocarppa
E1 4MLFRERSILE

Fig. 1 Morphology comparison of 4 camellia flowers
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Fig.2 Comparison of pollen germination rates in different developmental stages
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Table 2 Effects of different concentrations of phytohormone on pollen germination /%

TR JE /(mg/L) FATRIP S RAEARI AT IIE-S TIPS
Phytohormone Concentration C. avietnamensis C. chekiangoleosa C. japonica C. meiocarppa
0 13.00bc 17.33d 32.67bc 12.00be
0.5 31.76¢ 44.67ab 30.67hd 19.67ab
1 20.33b 45.33ab 44.00a 13.00bc
5 16.67ab 46.67ab 37.67ab 20.33ab
6-BA 10 13.67bc 55.00a 29.00bc 9.00¢
15 15.33be 35.33bc 29.33be 6.33¢
20 14.33be 30.33cd 20.33de 8.67¢
25 10.67¢ 28.67cd 14.67d 7.33¢
30 13.20a 25.67cd 24.00ce 27.00a
14.94a 32.57¢ 6.50a 27.58¢
13.81a 31.61b 39.17a 31.35b
10 19.00a 48.42ab 25.31ab 50.00a
. 50 19.50a 47.00ab 29.13a 29.50b
s 75 20.50a 49.85a 25.77ab 27.08b
100 17.38a 41.35ab 18.18b 33.94b
125 15.42a 10.67a 27.80ab 29.50b
150 22.79a 48.95a 25.85ab 24.87b
0 14.29¢ 27.33bc 14.00bc 27.56b
0.5 31.47a 23.47¢ 23.25a 29.01b
1 26.16ab 33.83ab 21.25a 37.00ab
1.5 25.25ab 37.00a 21.00a 41.00ab
ABA 2 22.38b 30.68ac 12.75be 45.00a
2.5 0.00d 23.16¢ 15.75b 27.08b
3 31.29a 29.98ac 10.66b 29.82b
4 27.50ab 10.72d 9.50a 37.50ab
5 31.60a 9.14d 9.00a 0.00¢

T KPS PR Y, 7816 0.05 K28 7 3%

Note: Different letters in the same column indicate significant differences at 0.05 level
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B & F A, 43 9 °h 49. 85% 1 50. 00% , 43 5] F oA
ZSRE XS BRAY 1. 53450 1. 81135 ;5 me/L GA A3y
I ZSAEAE R W R 3K 39. 17% , X BRI 6. 03435 ;75
mg/L GA A3 8 R T A5 A A 1 & %58 20. 50% , /&
XTREEY 1. 37 %0 78 GA AL BT 4 Ff 11 2R AEFE By 0
R ZHNFES L (3) 4 ABA KPR IS WiV LT 46 h 2% |
AR YA LU AS /NSRRI A AR R 1 e R R R A3 )
}37.00% . 31. 60% . 23. 25% F1 45. 00% , 43 1] g Xf
WA 1.35.2. 21, 1. 66 F1 1. 63475 , ABA X} yih 45 & 46
WHAEA I R e R — AR VR (R 2) .
F ] LAAS 258, AN ) LU S T A ) J s B AR
W3 0 9 38 B H: il B VR B IR N A . il
AR AT AR B & B LER i 6-BA , Bl v EE R
0. 5 mg/L; F6id A WiTT L0 A6 T 2R AE N 0 & BT R

6-BA , FeIE W M 10 mg/L; Feid A LU ZS ALK B & 1Y
WE N GA,, & W E N 5 mg/L; ol A /NI A 4E
KyiA & RN GA,, Bl MR 10 mg/Lo R
VEALBRACAE T, 4R LU JE Al ) A6 R B % et i 4y
SR 55. 00% CHFITLLALINAS ) 31, 76% (R R THAS) |
39. 17%(112%) F150. 00% (/NN AS) o
2.4 AREEWHENENEEKBZ0E

W% 3 Fi7n, (1)7E 20 mg/L 6-BA ZLFE T, #pg
THZE 08y A B A 145. 68 wm, Ky oK 25 b B BR 11
1. 68 1% 5 Wi VT2 46 1 2% A A 22 b B RE A FL , 764
BEA B MAER, T 6-BA 30 mg/L AL HLH,
LR E R BEAUN 46. 44 pm , AR LA BEXT BRAY 0. 30
¥ 5 1 25 7E 6-BA ¥ 10mg/L B, AL & K B2
239. 82 pm, HARZALFE 1. 74 4% . 10 mg/L 6-BA 4b
HR NRSMZS AR R R 127, 99 wm, SR ZAL
FRIG 1. 59 4% . vl WL, 6-BA &b B JS BR #i TL41 4E

#3 AEEDHEENEHEEKAZME
Table 3 Effect of different phytohormone on pollen tube growth /pm

YR WE /(mg/L) R I 2% RAEARIATIIPS 1P AR
Phytohormone Concentration C. avietnamensis C. chekiangoleosa C. japonica C. meiocarppa
0 86.55b 156.46a 137.74d 80.39b
0.5 52.5d 107.51c 165.76¢ 72.82ab
1 55.55d 118.11be 194.89b 77.93b
5 68be 126.52b 227.78ea 116.98a
6-BA 10 63.70cd 162.86a 239.82a 127.99a
15 144.4a 153.80a 231.69a 91.67b
20 145.68a 114be 102.38e 72.65ab
25 79.51be 121.79bc 105.22¢ 73.79ab
30 52.29d 46.44d 69.62f 54.58¢
0 112.02cd 127.48e 231.15d 104.82d
5 177.88a 165.66¢d 236.13d 100.89d
10 142.71b 157.42¢de 255.99d 197.96ab
50 123.59bc 186.20c 345.68bc 151.58¢
GA, 75 92.23e 291.47a 337.12bc 120.98d
100 99.11e 239.77b 402.34ab 15591¢
125 114.45¢cde 244.33h 426.66a 181.57he
150 101.49de 221.62b 395.5ab 181.57he
175 127.44bc 149.32de 326.02¢ 221.71a
0 110.52d 153.33de 182.91b 165.69a
0.5 166.66¢ 132.68e 217.09a 253.17a
1 190.58bc 191.64be 201.01ab 211.43ab
1.5 191.27be 194.53b 190.95ab 216.26ab
ABA 2 214.93ab 226.22a 131.37cd 175.58be
2.5 223.99a 196.90b 133.74¢ 164.97¢
3 233.05a 167.58cd 148.98¢ 142.69¢
4 233.05a 69.79f 103.08de 244.39a
5 216.60ab 60.41f 95.51e 221.71a
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Note: A: C. chekiangoleosa (A1: without hormone treatment; A2: under 10 mg/L. 6-BA treatment); B: C. vietnamensis (B1: without hormone treatment;

B2: under 0.5 mg/L 6-BA treatment); C: C. japonica (C1: without hormone treatment; C2: under 5 mg/L GA; treatment); D: C. meiocarppa (D1:without

hormone treatment; D2: under 10 mg/L GA, treatment). Arrows point to germinated pollens
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Fig. 3 Comparison of pollen germination
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