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Effects of Different Temperatures and Light Intensities

on Nutrients in Rhododendron hybrides Forcing

XIAN Xiaolin, CHEN Rui

(Horticulture Institute, Sichuan Academy of Agricultural Sciences/Key Laboratory of Biology and Genetic Improvement of Horti-

cultural Crops in Southwest Region of Ministry of Agriculture,Chengdu 610066 ,China)

Abstract; Taking Rhododendron hybrides as materials, we investigated the bud soluble sugar, starch, solu-
ble protein and free amino acid and initial time of flowering under nine temperatures and light intensities
treatments that were three day/night temperatures(6 ‘C/0 °C,22 °C/16 °C,30 C/24 C) combined with
three light intensities(2 000/10 Ix,7 500/5 500 1x,10 000/8 000 Ix). The results showed that soluble sugar
content and starch content increased all the forcing time following rising temperatures and light intensities.
The soluble protein content increased in prophase,but decreased in anaphase in the early stage. It increased
with the temperature and light intensity increasing,while it was conversely in the later stage. Whereas the
change of free amino acid content was opposite to soluble protein. The initial time of flowering of the treat-
ment(30 ‘C/24 C,10 000/8 000 1x) was the earliest, 18 days earlier than target date(Spring Festival). All
the those explained appropriate higher temperatures and light intensities (22 “C/16 C —30 C/24 C,
7 500/5 500—10 000/8 000 Ix) significantly enhanced accumulations and metabolisms of R. hybrides bud
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soluble sugar,starch,soluble protein and free amino acid, promoted buds development and blossom.in order

to bring produces to market in advance.

Key words: temperature;light intensity ;nutrient; Rhododendron hybrides ; flower forcing
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Table 1 The initial time of flowering of R. hybrides

under different temperatures and light intensities

WAECH /D
4 7 The initial time
of flowering(d/m)

PN (G
The number of

Treatment .
days in advance/d

T L. (CK) — —
T Lum — —
TiLu — —
TwmLL — —
TuLm 1/2 9
TuLn 28/1 13
TulL 29/1 12
Tulwm 25/1 16
TuLu 23/1 18

W To TvTr 43 3R R KL (6 °C /0 C o 1 R IRLEE /W 1 ikt 2
CK) ik (22 °C/16 “CHO R L (30 °C /24 °C) s Lo Ly Lu 4851 R
IR I (2 000/10 Ix, 4K 058 /92 658 . CK) L H G BE (7 500/5 500
1) il &5 56 I (10 000/8 000 1x) 5[] 5 Lh 2013 4245 Bl 2013 4 2
10 H g BT H A 32 AT KA.

Note: Ty, Ty and Ty mean the low temperature(6 °C /0 C ,day-
temperature/night-temperature, CK) , the medium temperature (22
‘C /16 C) and the high temperature(30 ‘C /24 ‘C) ,respectively;L; ,
Ly and Ly mean the low light intensity(2 000/10 Ix,day- light inten-
sity/night- light intensity, CK), the medium light intensity (7 500/5
500 1x) and the high light intensity(10 000/8 000 Ix) , respectively;
the same as below; The Spring Festival of 2013 (February 10,2013)

was as the standard to count the number of days in advance.
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Table 2 The soluble sugar contents in buds of R. hybrides under different temperatures and light intensities

AP A Soluble sugar content/ %

pug:tl
Treatment 1H4H THI1H 1H18H 1H25H 2A1H
Jan. 4 Jan. 11 Jan. 18 Jan. 25 Feb. 1
T Ly (CK) 2.54440. 054ab 3.10040. 234" 2.70640.033c 3.03040. 0441 5.13141. 264e”
TrLLm 2.461£0. 161ab 3.64740.100abc* 2.90240.025¢* 3.44440.029%¢" 6.173+1.661d*
T Lu 2.55140.095ab 3.31340.034e* 5.05740.765a" 5.75740.045bc* 6.187+0.297f*
TwmLi 2.5834+0.067a 2.94640, 0251 4.32540. 464b " 5.29240.205d* 5.86740.496¢"
TwmLm 2.42240.056ab 3.72640.031ab” 4.34940.234b* 5.85340.052h* 6.488+0.124b*
TmLu 2.416£0. 147ab 3.51040.035¢d* 4.40640.233b" 5.79240.037h* 6.926+0.622c*
TulL 2.37540.018b 3.39040.023de* 4.36740.251b" 5.64740.021c* 6.61340.397a"
TulLwm 2.50940.055ab 3.58740. 140bc ™ 4.62440.023ab” 6.22940.052a" 7.50540. 506a"
Tulu 2.54240.098ab 3.79740. 044a" 4.68840.130ab* 6.277£0.024a" 7.53940.628a"

RO F R . FATH " FoR S S50 BT (LA 4 FOMLLAFTE 0. 05 k¥ 22 5, WU /NS 5 7R A0 BB A7 AE 0. 05 K F 18 3%

2%, . Note: Values in the table mean average+ standard. Lowercase letters in the same line stand for significant difference at 0. 05 between treatment and

no treatment(Jan, 4) , while in the same column stand for significant difference at 0. 05 among different treatments. The same as below.
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Table 3 The starch contents in buds of R. hybrides under different temperatures and light intensities
YER & 4 Starch content/ %
b3

Treatment 1H4H 1H11H 1H18H 1H2H 2A1H

Jan. 4 Jan. 11 Jan. 18 Jan. 25 Feb. 1
TLLL(CK) 0.78740.011ab 0.858+0.078f 0.91940.011{* 0.92840.017¢* 1.340£0. 064e*
TrLLm 0.76240.014b 0.94740.021ef" 0.94040.003{* 0.93740.008e* 1.483+0.072d"
Ti.Lu 0.78940.010ab 1.130+0. 157d~* 1.185%0.030e* 1.100%£0. 006d* 1.535£0.041d"
TumLL 0.77140.023b 1.22940.035¢d* 1.255+0.032d" 1.3004+0.005¢* 1.507+0.052d"
TmLum 0.80640.015a 1.421£0.014a* 1.45740.004a* 1.42540.012b* 2.033£0.014c*
TumLu 0.78640.006ab 1.261£0.009bc* 1.360£0. 046bc* 1.440£0.004b 2.09240.018c*
TulL 0.81240.017a 1.015£0. 005e* 1.340£0.073¢* 1.2844£0.035¢ 2.080£0.037c*
TuLm 0.78840.017ab 1.24540.010bc* 1.397+0.025ab* 1.426+0.007b* 2.22040.016b*
Tulu 0.79140.016ab 1.344%£0.030ab* 1. 41540, 042ab* 1.922+0.198a* 2.350£0.007a"
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Table 4 The soluble protein contents in buds of R. hybrides under different temperatures and light intensities

A% #: 2 F& & Soluble protein content/(mg/g)

b3

Treatment 1H4H 1H11H 1H18H 1H25H 2H1H

Jan, 4 Jan, 11 Jan. 18 Jan. 25 Feb. 1

T Ly (CK) 1. 02640, 066a 1.322+0.121ab 1.646+0.330d* 2.11140.195a" 2.466+0.027a"
Ti.Lum 1.03340.077a 1.318+0. 174ab* 1. 86040, 008cd* 2.29140.078a" 2.59940.110a"
ToLu 1.02940. 054a 1.397+0. 244ab 1.818+0.087cd* 2.31540.441a" 2.49140.081a"
TumLL 1.036£0. 041a 1.258+0.084b* 1.718£0.016d* 2.35540.100a" 2.29140.039b*
TmLm 0.98440.095a 1.415+0.032ab* 2.09740.136bc* 2.35340.048a" 1.954+0.127¢*
TumLu 1.017£0.119a 1. 46640, 016ab * 2.23540.287h" 1. 46840, 059b " 1.257+0.073de”
TulLw 1. 00440, 100a 1.498+0.009a* 2.09040. 043bc ™ 1.58240.083b* 1.375+0.073d"
TulLwm 1.00740. 032a 1.5514£0.081a* 2.14540.128bc* 1.39240.041b~ 1.190+0. 054ef *
TuLlnu 1.03140. 068a 1.473+0.109ab * 2.560%0,203a" 1.26440.089b* 1.053+0.092f*
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Table 5 The free amino acid contents in buds of R. hybrides under different temperatures and light intensities
5 J IR & 1 Free amino acid content/(mg/100g)
b3
Treatment 1H4H 1H11H 1H18H 1H25H 2H1H
Jan, 4 Jan. 11 Jan. 18 Jan, 25 Feb. 1
TLLL(CK) 15.06840. 720a 13.22243.934d 13.15540.609d 12.02541. 098 13.614£0. 641e
TiLLum 15.146+0. 404a 12.05640.700d* 13.65140.502c¢d* 15.778+0. 304cd 16.195+0. 641de*
Ti.Lu 14.98140.828a 14.18344.088d 16.673+1.003abed 17.041+1. 660c 17.76040. 755¢d
TumLL 15.1974+0.169a 15.911+1. 307bed 14.1174£2.592¢d 15.11740. 719¢d 16.075+0. 304de
TumLm 14.93140.109a 14, 715+0. 869cd 17.639+0. 806abc* 14. 25040, 755de 21.760+2.132b*
TumLny 15.047+0. 366a 14. 803+ 1.202¢d 19.79740.502a* 21.05940. 983b* 21.990+3.091b*
TulL 14.831+0. 246a 18,472+ 1. 245abc ™ 15.880+2. 417abed 15.681+2.275¢d 20, 26640, 399bc *
TulLwm 14.881+0. 216a 19.16841.023ab* 15.246+1.134bed 25.282+2.193a" 25. 74740, 609a*
Tulu 15.315+0.180a 21.228+0.304a" 18.304+5. 111ab 23.687+0.598a* 27.076+2.220a"
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