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Effects of Fertilization on the Growth and Flowering of Betula platyphylla
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Abstract; Rational fertilization is an effective measure to promote the development of fast-growing forest.
Based on the selected optimum formula fertilizer (T3) which had the best effect of accelerating the white
birch (Betula platyphylla) flowering, the effects of T3 and its elements (N, P, K) on the growth, flow-
ering and chlorophyll fluorescence characteristics of white birch was studied. The results showed that: the
nitrogen that had the much similar effects as T3, and they both could significantly promote the vegetative
growth of white birch by making the 4-year-old trees reach 1. 32 times in height and 1. 36 times in ground
diameter compared to the control. Applying the T3 and nitrogen fertilizer could make more than 70%
white birch flower, compared with only 3% , 1% and 0 by applying only phosphorus, potassium fertilizers
or without fertilizer, respectively. Compared with the control, fertilizations could significantly increase the
level of Fv/Fm, ®psy and ¢P . decrease the level of NPQ, however, applying the nitrogen and T3 had the
best effects which significantly increasing the level of SPAD. The above results indicated that the nitrogen
was a key element of T3 in promoting the growth and flowering of white birch. Therefore, the nitrogen
fertilizer should be used in the high-yield plantation of wood production and the T3 should be used in the
orchard which improved white birch seed.
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Table 1 Rates of N, P and K of the fertilizer formulae applied during different growth periods (g/#k)
g W /a 5H1H—6H30H TA1IH—8A 1401 SA15H—9A 140
RO HIE W HE T U B e A B
T3 2(2009) 0.70 0.55 0.43 0.47 0.88 0.72 0.35 0.29
3(2010) 2.35 1.42 1.15 1.40 1.40 1.15 1. 05 0. 86
4(2011) 2.63 1.42 1. 15 1.58 1.75 1.43 1. 40 1.15
N 2(2009) 0.70 0.47
3(2010) 2.35 1.40
4(2011) 2.63 1.58
P 2(2009) 0.55 0. 88 0.35
3(2010) 1.42 1. 40 1. 05
4(2011) 1.42 1.75 1. 40
K 2(2009) 0.43 0.72 0. 29
3(2010) 1.15 1.15 0. 86

4(2011) 1.15

1.43 1. 15
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M 30 min ,
14 FitoHwAE
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Table 2 Analysis of variance and main variation parameters
on height and ground diameter of 4-year-old

B. platyphylla among fertilizer treatments
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Table 4 The flowering and fruiting situation of 3-year-old

B. platyphylla among three fertilizer treatments

4k £ FFAE=/ % WIR/ % TR E/ - D

T3 100 92 88.31
N 70 62 41.3
P 3 2 3.13
K 1 0 0
C 0 0 0

Y B2 5 28
ERN - F{H
1 A% AR5 R B
R /m 3.65 3.24~4.27 14.0 91.81"
b £% /mm 31.74  27.23~37.68  16.1 145,81 "
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Table 3 Multiple comparison on height and ground diameter of

4-year-old B. platyphylla among fertilizer treatments

Ab 7 B /m A2/ mm
T3 4.1540. 37 B 37.6843.22 B
N 4.2740.52 B 36.9144. 49 B
P 3.284+0.43 A 28.23+2.43 A
K 3.3240.38 A 28.67+2.35 A
C 3.24740.56 A 27.2345.17 A
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Table 5 Multiple comparison on chlorophyll content(SPAD) of

B. platyphylla among fertilizer treatments

4k 2 g AU i

T3 47.09+3.76 B
N 47.6845.05 B
p 26.4143. 42 A
K 26.0£3.47 4 A
C 25. 0414, 00 A

24 AEBRELENBEHFHEERESHY
A

W2 KGR A 1R I A AR B T R
JeAHLHI N — R I E A IR AR A R e
SR o B al LA B A7 5Ok BE R i A2 1 15
B PRl WEFEIE TS [ b 2 M Y i 3R
J6Z Bl i o A A X M S AR A R R R
HOLREFI M 5 AE KB R . WA LB EAHE Fo/Fm,



5 2 3 XK IR S < T NE X 11 HEARS A2 1 T IT TR 45 52 1 52 119

Dpsy ~qP 1 NPQ M 5 45 R k47 7 22 73 i . K & T NN 8 ) B R A
b B AR I O SR E S A B K F ®6 TRMALETFTEEMHEHREERLSHITENN

(%% 6). Table 6  Analysis of variance on photosynthetic and chlorophyll
Fv/Fm % PSTI Eﬁfﬁjﬁ%??% i 'EES%& Bﬂ% fluorescence Charact}c%‘istics of B. platyphylla

TSI R OE A R T . 28 % T B A % ok Jertliner freatments

BLCE T) o4 A TG IR AN TR A Fo/Fon (59 5 575 T4 L UL S . L !

6 0 L 30 7 (R B5E  1 Fotbo G e e

I P i B 60 A 1K T8 B 0 A 1 B i A e ! PO et T
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NPQ 4 0.566 0.142 22,402
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Table 7 Multiple comparison on photosynthetic and chlorophyll fluorescence characteristics of B. platyphylla among fertilizer treatments

Ab B Fu/Fm Drs i qP NPQ

T3 0.76+0.03 C 0.59+0.02 C 0.83+0.05 B 0.32+0.04 A
N 0.7840.03 C 0.5940.03 C 0.8040. 05 B 0.2740.05 A
P 0.73+0.03 B 0.52+0.07 B 0.80+0.05 B 0.47+0.09 A
K 0.70+0. 04 B 0.54+0.03 B 0.86+0.05 C 0.43%+0.09 A
C 0.66=+0.06 A 0.32+0.06 A 0.6840.09 A 1.42+0. 24 B

Brey 2 ICHE BT PS T M S B2 RRT , RBED ., AR 1E 4615 i S 1
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