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Growth and Photosynthesis of Phoebe zhennan Polyembryonic
Seedlings under Different Fertilizer Levels

TAN Fei, HU Hongling®, HU Tingxing, CHEN Yufeng, LIAO Yuhua,

ZHOU Guangliang, LUO Jie, YANG Shanshan
(College of Forestry, Sichuan Agricultural University, Chengdu 611130, China)

Abstract; The nutrition bag cultivation was used to investigate the effect of fertilization on growth and pho-
tosynthetic physiology of machilus(Phoebe zhennan)polyembryonic seedlings. In the study, three types of
seedlings i. e. single embryo seedlings(D), bigger one of twin embryo seedlings (SD), and smaller one of
twin embryo seedlings (SX) were selected and planted as experimental material. The age of seedlings for
planting was 45 d and the rhizome was preliminary lignification. The experiment was set as three levels of
fertilizer application, i. e. control (CK, 0 g per bag), medium level (M, 0. 2 g per bag) and high level (H,
0.3 g per bag). Compound fertilizer was applied and the amount of fertilizer was divided into 4 parts and
began to apply in early July and ended in early September with the interval of 20 d. The determination of

seedling growth and physiological indexes of photosynthesis were conducted in mid of August and mid of

K EH:2016-01-18; &Y 2l HH#A :2016-05-26

EeWA . HE“+ = hRHE SR (2011BAC09IB05) ; PUI 4 “+ 1 VEW & Fh s &35 B (2011NZ0098-10)
EE B 1 €991 —), B FEER M AR AR EEAFMRA RS B F M % . E-mail;635556526qq. com
* EAGVEE - WAL0R BB A R, N SRR B 2E M SC A5 . E-mail: 15039081@qq. com



6 4] WA A TR A K T o WA 22 R AR I R ol 2R B 5 1173

October. The results showed that: (1) The medium level (M) of fertilization significantly promoted the
height and ground diameter growth of three types seedlings, while high level (H) of fertilization showed
the effect of promoting first and then inhibition, and indicated the excessive fertilization. (2) The medium
level (M) of fertilization significantly promoted the synthesis of chlorophyll of three types of seedlings,
prolonged the functional period of leaves, increased net photosynthetic rate and stomatal conductance, and
furthermore improve the ability of photosynthesis of the seedlings under high light intensity and the envi-
ronment of high CO, concentration. (3) The fertilization can decrease the light compensation point (LCP)
and CO, compensation point (CCP) of seedlings, and increase the light saturation point (LSP) and CO,
saturation point (CSP), promoting seedlings to adapt to the environment and accumulate more organic
matter. Whereas the high amount of fertilization on the photosynthetic indicators of seedlings also showed
the role of promotion first and then inhibition. The results showed that synthesis of photosynthetic pig-
ment in all machilus seedlings and photosynthetic efficiency as well as environmental adaptability are en-
hanced under moderate fertilizer application, which helped to promote the growth of seedlings; the medium
level (M) of fertilizer application can rapidly reduce the gap between the growth indicators of bigger one of
twin embryo seedlings and single embryo seedlings . and also plays a promoting role on the growth of
smaller one of twin embryo seedlings. The results indicated the important significance for the conservation
of machilus germplasm resources, and for the promotion of qualified rate of seedlings and reduction of the
cost of raising seedling.
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Table 1 The ground surface diameter and height growth of poly embryo seedlings of P. zhennan S. Lee under
different levels of fertilizer application (from July to November)
Index trcatI;;cnt fertilization fertilization ~8 A - 9~10 A1 it
July-August September-October Total
Dcx 0.97%+0.13a 3.46=+0.94ab 0.727+0. 16ab 1.76+0.29b 2.49%+0. 32b
Dwum 0.937+0.09a 3.67+0.27a 0.72%+0. lab 2.027+0. 30a 2.737+0. 28a
Du 0.95+0. 09a 3.20+0. 34bc 0.80+0. 18a 1.4740. 35¢ 2.2370. 38bc
e SDck 0.76=+0.05b 3.06+0. 18c 0.73740. 15ab 1.58+0. 19bc 2.30=+0.17bc
Ground surface SDwm 0.727+0.05b 3.427+0. 22ab 0.77+0.13a 1.96+0. 22a 2.70+0. 23a
diameter/mm
SDu 0.737+0.06b 2.80+0.19d 0.71740.07ab 1.36+0. 21c 2.00+0. 19¢
SXek 0.59740. 03¢ 2.70+0.17d 0.52740.11c 1.5640. 2bc 2.10£0. 15¢
SXum 0.6040. 04c 2.93%+0. 33cd 0.60=40. 10bc 1.76+0. 34b 2.33740. 32bc
SXu 0.59740. 03¢ 2.20+0. 13e 0.52740.12¢ 1.10+1.4d 1.6040.13d
Dck 7.22+0.52a 18.14+0. 94b 3.14+0.74b 7.78+1.09ab 10.92+1.09b
Dwu 7.09+0. 66a 19. 60+0. 83a 3.94+0. 90a 8.56+0.77a 12.50+1. 27a
Dy 7.16+0. 54a 18.93+0. 87a 3.56+1.21ab 8.21+1.46ab 11.77+0. 87ab
SDck 5.57+0.45b 15. 38+0. 84d 2.81+0.89b 7.00=+1. 38b 9.81+1.09c
He?fhr?_/cm SDum 5.60=+0.50b 16.60+0. 75¢ 3.39+0.89b 7.56+0.62b 10. 95+0. 80b
SDu 5.36+0.45b 14.60£0.61e 3.65+0. 89ab 5.60+1.19¢c 9.25+0.81cd
SXck 4.04-£0. 20c 12.494+0. 65f 1.1840. 19¢ 7.2740.60b 8.45+0. 65d
SXm 4.0640. 25¢ 12.70+0. 81f 1.3440. 30c 7.2640.79b 8.6040.91d
SXu 4.02-£0. 23¢ 10.40+0. 8g 1.3840. 76¢ 5.00=%1. 39¢ 6.38+0.99%

T D.SD. SX Jpdill #7m BT OB K SUR /N 3 CK ML H 23 530 3738 ANt I Of B | v e I R 0 e e NS 5 [R) 870 A F /N5 5 i s 22

SikF) 0,05 BEKFE; TR

Note: D,SD and SX denote single embryo seedlings, bigger one of twin embryo seedlings and smaller one of twin embryo seedlings respec-

tively; CK, M and H denote without, moderate and high amount of fertilizer applied; Different letters in the columns indicate significant differ-

ences at 0. 05 level among the treatments, respectively; The same as below
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Table 2 The photosynthetic pigment content of poly embryo seedlings of P. zhennan S. Lee under

different levels of fertilizer application/(mg -+ g ')

8 H August 10 A October
b
Treatment T PEs KA MR A& £ R B KW N EE &
Content of Chl Content of Car Content of Chl Content of Car
Dex 1.36+0. 25¢ 0.25%+0.01b 1.87=+0.13b 0.34=+0.02¢
Dwu 1.5240.22b 0.2940. 03ab 2.08%0. 10a 0.43%0.01a
Dn 1.51%0.21b 0.284+0.02ab 1.88=+0. 15b 0.312£0.03c
SDck 1.4240. 20bc 0.27-£0.04b 2.00=£0. 19ab 0.41-£0. 04ab
SDwm 1.64+0. 38a 0.35%£0.05a 2.11%0.18a 0.4640.03a
SDu 1.53%40. 33b 0.3240. 04a 1.444+0.21d 0.2440.03de
SXck 1.124+0. 48d 0.21-0.05b 1.56+0. 13c 0.280.02cd
SXwm 1.3740.13¢ 0.24-0.02b 1.61+0. 06¢c 0.29-0.02cd
SXu 1.33+0. 04c 0.232+0.01b 1.1240. 09e 0.2140.03e
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T T
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23 P d d
g £ =
% E R
< ~ 1 1
B ~ 2o SD sX
. 005t
T 0.06 T
& 7 L ab a
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¥kl Materials
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Different normal letters over the bars indicate significant differences among the treatments at 0. 05 level, respectively;

Fig. 1

The same as below

The net photosynthetic rate and gas exchange parameters of poly embryo seedlings of P. zhennan

S. Lee under different levels of fertilizer application
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Fig. 2 The light response curve of poly embryo seedlings of P.

zhennan S. Lee under different levels

of fertilizer application
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Table 3 The parameters of light and CO, response of poly embryo seedlings of P. zhennan S. Lee
under different levels of fertilizer application
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