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Effects of Main Environment Factors on Flowering in Camellia oleifera
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Abstract: In order to understand the key environment factors on flowering of Camellia oleifera, the physical and
biochemical indexes in flowering process of C. oleifera ‘Changlin 4’ were studied. The results showed that under
different environments, the contents of soluble protein, soluble sugar and growth regulators, including auxin,
gibberellin, cytokinin and abscisic acid, in old leaves, new leaves and stems had significant differences in flower
bud differentiation period (May 19), but had no direct relations with flowering. The buds were full and growth
was fast, and flowering time was early too under N treatment. The light and growth regulators, except of GA,
cannot promote C. oleifera blossoming. The flowering rate was the highest under nutrient treatments, and then was
under water and heat treatments, but under hot and K treatments, the end stage of flowering significantly delayed.
Therefore, the suitable conditions, such as heat, nutrient and water, are in favour of blossom in C. oleifera, but
auxin and cytokinin inhibit its blossom.
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Table 1 Effects of environment factors on soluble protein and soluble sugar contents in spring shoots

REESE

FE S R DL AL BERY

=R

Ay,

JERH BRASEC IR R Wi Ab ) £ 1£(0.49%) -

J7 2251 Hr R IS AN [R1Ab 2 [H]
RS 25 e 2B (P=0.008) , T AS [R5 57 1) S
TEERADE. NFE2FH IMATH A
Sr515M 3.01% Fi13.14%,

A FEEER 1S & Soluble protein content (%)

TINS5 B Soluble sugar content (%)

Bt New leaf & Old leaf Z£ Stem Bt New leaf &M 0ld leaf Z£ Stem
SDL 10.58+0.37A 7.39+0.26CD 8.21+0.24BC 11.97+0.24A 10.83+0.19A 5.35+0.51E
SSDL 6.90+0.23E 6.95+0.28DEF 9.82+0.32A 6.43+0.32FG 6.70+0.31G 7.66+0.19B
LDL 7.07+0.18DE 6.76+0.19EF 8.11+0.34BC 7.13+0.22DE 9.20+0.25CD 5.80+0.41E
IAA 8.50+0.43BC 7.45+0.20CD 8.30+0.45B 7.71+0.27D 8.05+0.18E 7.91+0.30B
GA 7.12+0.23DE 8.40+0.28A 7.65+0.24CD 6.88+0.23EF 9.76+0.34BC 8.92+0.40A
CTK 6.54+0.41E 6.46+0.11F 8.12+0.23BC 9.00+0.21C 8.76+0.36D 6.66+0.32CD
N 8.72+0.40B 7.19+£0.16DE 6.88+0.24E 10.93+0.52B 7.49+0.37EF 6.86+0.26C
P 7.88+0.24C 7.82+0.30BC 7.74+0.28BCD 5.97+0.26EF 9.92+0.20B 5.99+0.33DE
K 7.77+0.36CD 7.35+0.30CD 7.29+0.19DE 5.65+0.26EF 8.81+0.33D 5.53+0.36E
7K Water 8.05+0.30BC 7.88+0.35ABC 7.70+0.28BCD 7.51+0.36DE 5.60+0.37G 5.54+0.41E
4 Hot 8.76+0.49B 8.23+0.22AB 8.15+0.20BC 7.20+0.25DE 7.47+0.29EF 6.82+0.30C
SR Seedling 7.12+0.23DE 7.43+£0.22CD 7.44+0.21DE 6.89+0.23EF 7.23+0.25FG 7.66+0.13B
X Bt Control 8.35+0.23BC 6.94+0.17DE 8.21+0.05BC 7.35+0.11DE 7.42+0.23EF 8.00+0.25B

[RIBV B 5 AN R RS i e 25 50 i 3 (P<0.01)(LSD £ [L#K). T,

Data followed different capital letters indicate significant differences at 0.01 level by LSD multiple comparison, the same is following Tables.
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Table 2 Effects of environment factors on sucrose and fructose contents in spring shoots

HERE S & Sucrose content (%) M-S B Fructose content (%)

Bt New leaf &M 0ld leaf Z£ Stem B New leaf &N Old leaf 2 Stem
SDL 0.93+0.19F 1.59+0.19E 2.02+0.10C 0.75+0.11F 0.63+0.13H 1.89+0.10B
SSDL 3.32+0.13B 2.03+0.19E 2.80+0.18B 1.81£0.18C 1.86+0.10EF 1.76+0.11BC
LDL 2.75+0.20C 4.44+0.21B 3.10+0.11B 1.65+0.11CD 1.07+0.14G 1.56+0.09DE
IAA 3.06+£0.17BC 4.07+0.14BC 1.29+0.16EF 2.19+0.13B 1.54+0.11G 1.43+0.12EF
GA 2.14+0.18DE 5.69+0.1A8 3.48+0.17A 2.38+0.07B 2.08+0.07BCD 2.22+0.13A
CTK 2.00+0.15E 4.41+0.13B 1.51+0.14DE 2.17+0.13B 2.30+0.06B 1.31£0.14F
N 2.19+0.12DE 5.58+0.39A 0.85+0.17G 3.01+0.14A 3.14+0.11A 1.68+0.10CD
P 1.24+0.11F 3.84+0.14C 0.49+0.22H 1.58+0.18CD 2.05+0.06CDE 1.43+0.13EF
K 2.33+0.13DE 3.66+0.12CD 0.74£0.21G 1.45+0.20D 1.75+0.12FG 1.02+0.11G
7K Water 0.95+0.19F 0.46+0.29F 1.04+0.09FG 1.45+0.10D 1.85+0.10EF 1.35+0.10F
# Hot 2.23+0.12DE 3.34+0.08D 1.02+0.09FG 1.78+0.19CD 2.07+0.09CDE 1.37+0.07F
S2H: 1T Seedling 3.80+£0.15A 5.27+0.04A 1.21+0.10EF 2.17+0.14B 2.27+0.07BC 1.82+0.16B
X H& Control 2.38+0.16D 1.95+0.1E6 1.72+0.14C 2.33+0.12B 2.04+0.09DE 2.33+0.08A
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Table 3 Effects of environment factors on IAA and GA contents in spring shoots

IAA (ng g ' FW) GA (ng g ' FW)
Hrit New leaf #1T Old leaf 2% Stem Hrit New leaf #11 Old leaf =X Stem
SDL 69.18+0.80G 74.41£0.69D 45.29+0.36G 8.73%0.10H 9.13£0.08G 10.15£0.12C
SSDL 58.09+0.34H 63.93+0.48F 43.95+0.12G 8.58+0.09H 9.94+0.10G 6.80£0.08F
LDL 63.76+0.82G 79.42+0.22C 55.500.69D 10.63£0.11G 10.91£0.04F 6.13£0.07G
IAA 114.120.68C 71.70£0.21E 57.86+0.52C 25.78+0.19AB 12.15+0.03E 7.62+0.06E
GA 140.04+1.00A 99.21£1.01A 35.84+0.10H 25.54+0.32AB 17.2840.13B 11.13+0.14B
CTK 140.51=1.16A 61.39+0.45G 63.07+0.17B 25.38+0.20B 8.46+0.08G 5.97+0.09G
N 102.99+0.26E 81.14+0.61B 68.19+0.99A 14.09:£0.06F 12.70£0.10D 7.69£0.06E
P 109.38+0.70D 82.09+0.52B 50.64+0.23F 21.94+0.28D 9.6840.07G 6.80+£0.07F
K 125.51+1.85B 61.43£0.57G 39.51+0.33G 18.54£0.17E 9.73£0.09G 9.62+0.03D
K Water 140.10=£0.79A 54.62+0.35H 51.02:0.34F 25.94+0.23A 20.70=0.06A 7.66£0.10E
4 Hot 139.82+1.23A 54.60+0.28H 54.20£0.25E 24.92+0.12C 12.57£0.11D 9.5840.10D
ST Seedling 53.01+0.51H 53.31+0.49H 39.25+0.09G 8.16+0.08H 9.55+0.06G 14.73+0.10A
X} 18 Control 92.23+0.16B 82.46+1.00B 35.14+0.27H 18.95+0.18E 14.83+0.09C 5.65£0.04G

MR 43R B R AN BRI iy, LA A B A .

FRERAE  HEVRUL AR
FAS ] &b B 1] 11 27 25 2R (GA) & 1 22 S i ik & (P=
0.000). M 3 ATLLA IMASHI H GA T SR
AAE R, DA 3755 70 ALK Bk B A s L oy
Bl EPALFRAIT IR G IR AN BN SR Ak, St
TR EE R AR DUKAL BEAG 8, 15 20.70 ng g FW,
HR e AR R AL FE, HoA AL PR A 311K, 2 5 AR
Fo TUEMEPRER SRR, HUOERER A
S H IR AL P X R B A IR, UK 5.65 ng g ' FW,
HoAth A A B 0

W REAE  HEMVIRA AR
B FIAL 3] ) A B 53 24 3R (CTK) & 1 25 S i b 3
(P=0.000), M 4 n[LIEH, i A 4iiEsr 24 K &5
RV NI e Sl S GV % N NI <11 e a0
i DG HR A B R ST A VW A RAIG, FLAthAh B ) A

o A A3 R B DL ER AL RO BRI
L= Tl = BN B Y 0 o D B S G
AR, a4l sr 248 & LA R A B
5,15 11.38ng g' FW,

PREBEE  HEOTrRL A L
] B8 7% PR (ABA) 75 1t 114 22 57§l 2 (P=0.000) ; /S [R]F5
PR 2E S AN . NFR 4 AT LUE I B v BV R
TR DARKER A5 2R KA B, O IR
A PR HEARG , e v B I A S S H IR A B AR, (S
113.75 ng g ' FW s &0 rb B8 75 15 LA 5 ' Ak 141 1) e
&, ACF 111.77 ng g ' FW, B R AL 3 S 1 b iy
B s 2R DU AR R RO ARAL B85 o R AL 3
B A%, 153.99 ng g ' FW.,

23 AEAEXTTEF R B BRI
WAL L B BIE S FEPRIEAS [A] A0 P 6] 22 55
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WA 225 (R 5) o ARSI ZRAR T B AL R/ (E
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PR, A B L, EUOR SCRIK AR 3], S A 1 e
JCAE B AEZE K f/ DGR AN 4.5 mm, 28 FL
FERF X IR,

BT 3 mm), MR
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Table 4 Effects of environment factors on CTK and ABA contents in spring shoots

FER

2.4 7[5 A TR X FF 15 B 24 0
BMIERS K IEE

3 AR R 7 FPEAEE

FHRUCH 28GR AL B, T IR B b

AP T 5En 1T Bt e . RARF Y AE AR5
F T 100%, HUOR B R FAAL B, 10N SR R
FIZK I3 A B X B ) B 8 s AT AR SRR, SRR AR 1
(5 22, HR O IR 734 81 Wi A Ak BE AT

CTK (ng g FW)

ABA (ng g' FW)

B New leaf &0 Old leaf 25 Stem Bt New leaf N Old leaf 2% Stem
SDL 10.41£0.04G 8.55+0.01H 10.25+0.12C 113.75+1.62H 129.00+1.69G 171.14+4.01FG
SSDL 12.19+0.20E 9.44+0.04H 9.31£0.09F 153.44+1.36G 111.77£1.80G 153.99+2.08G
LDL 11.02+0.07F 13.71+0.17E 10.23+0.10C 138.39+0.69H 195.62+2.30BC 185.95+4.24DE
T1AA 20.37+0.13B 13.77+0.18E 9.69+0.12E 236.33+£6.96BC 201.12+0.18AB 191.48+3.90CD
GA 19.39+0.21C 15.55+0.11D 11.05+0.10B 231.29+5.78C 183.69+4.46D 225.53+4.81A
CTK 21.26+0.38A 10.18+0.11G 8.87+0.07G 251.12+8.25A 154.88+1.90F 178.61+3.04EF
N 17.81£0.22D 18.36+0.12A 11.38+0.09A 181.63+2.93F 204.88+3.22A 182.39+£2.44E
P 20.13+0.29B 16.16+0.17C 8.93+0.03G 229.81+7.08C 190.29+3.25C 170.82+5.25FG
K 19.63+0.02C 8.44+0.09H 7.63£0.11G 213.58+3.65D 164.91+1.35E 182.93+3.98DE
7K Water 20.90+0.13A 13.11+0.16F 9.98+0.11D 243.97+4.25AB 179.59+1.48D 199.95+5.46C
# Hot 19.35+0.12C 13.49+0.13E 10.34+0.02C 211.12+6.24D 181.57£2.15D 214.40+4.07B
ST Seedling 11.79£0.01E 10.54+0.12G 8.64+0.04G 195.38+3.85E 207.20+4.16A 164.49+2.80G
X8 Control 19.44%0.15C 16.84+0.14B 8.88+0.03G 212.97+1.89D 169.35+5.14E 164.69+0.09G
R 5 IEEINFAELF R A IR
Table 5 Effects of environment factors on flower development

42 (mm) YAtz (mm) 5 (mm) [SXEdie

Transverse diameter Vertical diameter Height Ratio of height to diameter
SDL 1.63+0.15F 1.80+0.17F 3.00+0.26F 1.75+0.12C
SSDL 1.97+0.21EF 2.77+0.67CDEF 4.37+1.52DEF 1.81+0.30C
LDL 1.83+0.06EF 1.90+0.10EF 3.73+0.57EF 2.00+0.28BC
IAA 3.40+0.35CD 3.47+1.46BCD 6.93+2.39BCDE 1.98+0.28BC
GA 2.57+0.93DEF 3.67+0.15BCD 5.70+1.47CDEF 1.81+0.18C
CTK 2.27+0.21EF 3.20+0.17BCDE 6.50+0.89BCDE 2.39+0.39AB
N 5.37+0.75A 5.90+0.70A 11.53£2.63A 2.03+0.22ABC
P 3.97+0.55BC 4.13+0.32BC 8.00+1.32BC 1.97+0.20BC
K 3.93+0.15BC 3.70+0.80BCD 7.17£1.26BCD 1.87+0.16BC
7K Water 5.20+0.26A 4.47+0.57B 9.17+1.61AB 1.89+0.19BC
# Hot 4.70£1.06AB 4.53+0.45AB 9.83+1.61AB 2.13+£0.05ABC
S Seedling 2.18+0.20EF 2.73+0.55DEF 4.13+1.52DEF 1.64+0.39C
Xt Control 2.90+0.10CDE 3.27+0.15BCDE 7.83+0.31BC 2.54+0.07A
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B EE DT PR , R AT R AL BE A 3l 2k 4E
ZERL/IN B AR ARSI 5 1 HEAT 7RI AE BR Y 46
2R (HR 5 UL A AL, 2 AAE BEAE T
B B AT EA R . MR TR |
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Lol vh B B . B SR
7 AR, T R 2 A —E L0 B E SRR, 14 A
B AE A T T, B AR 58 U AR b R A
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