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Pt 0 2 W ok S K 8 A= W) ik (Wood Shavings Bio-
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(Compound Fertilizer, F) , H AR E PR 5 (LA A
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Table 1 Application amount of biochar and compound fertiliz-

er

Za N

\ it/ IR
b 5 A A 52 Additive it /g
Type of Additive
Treatment i amount of
fertilization ompound amount of
compou biochar/g
fertilizer/g
CK No fertilization
F Compound fertilizer 200
RB Rice husk biochar 300
wB Wood shavings bio- 300
char
Rice husk biochar
RBF with compound fer- 200 300
tilizer
Wood shavings bio-
WBF char with compound 200 300

fertilizer
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23w I AR i SPAD-502 Plus M43 % 4%
CHTTLFE = R PR B0y A7 BR A &) I 5 - 2 36 A4H T
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R A TG R AR D B3 2 kR T U AH 2 L € ik il
E B R DT W o B I
1.5 HiELESSHT

* FH Microsoft Office Excel 2016 X % #g gk 17 3%
PEANTHE @ SPSS 22, 0 F #E 17 848 43 B R
75 224381 il Duncan's £ 5 [b 48 17 22 5 W 3 14
Mro Z0Hrds B OriginPro 2022 #4114 .
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2.1.1 AHRAKL L B ANkt Bk & 2
A

H1 2 2 AT R Bt AR 5 A ) e Ak LA L At Ak
PR A9 B e 19 B 5 O G I A B L 3 A A R
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Table 2 Effect of different treatments on growth in height and

ground diameter of P. zhennan

s e i B < B e WK Bt/ mom
Treatment Plant height Ground diameter
growth/cm growth/mm
CK 69. 33 +5.36d 11.01£0. 51c¢
F 116.67 8. 11bc 14.07 £ 1. 09ab
RB 83.33%4.67d 13. 66 + 0. 46abc
WB 105.00 4. 73¢ 13.00£0. 17bc
RBF 143.67 +11.61a 15.89 = 1. 48ab
WBF 130. 00+ 1. 73ab 16.22 0. 96a

Note:different lowercase letters indicate significant differences in the

same column data (P<Z0.05).
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Different lowercase letters indicated significant differ-
ences between different treatments in the same organ (P <C
0. 05).

BT OS] b 3RS Ao 2% 38 o A 4y 1 1952 )
Fig. 1  Effect of different treatments on the biomass of
each part of P. zhennan
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61. 76 % ;5 Uit &2 A RE AL BEAR Hb L P A= 9 i HE Ak B
(RBF, WBF) ¥ ] ffi #7 fj i 1 £R & 25 38 fm (P <
0.05), H: o WBF &b 2 % i 17 FL B &, S 2 510. 19
mm?”, 2% i AT Ab B 55 A it JE Ak BEAH e SPAD {E 3%
L AH 2 WBF Ab B A i 35 22 5 (P<<0. 05) ; 554
Jiti 52 & N A BRAH L, BIr AT AL B SPAD {H 35 7 W 3%
e 5. Li boa g it ] AR B A RN AR W e BT 34 RE I At
it T AURT SPAD A, K JE A9 ok 5 A B S it Ak
BER A ARG TR R SPAD A A B B K
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Table 3 Effect of different treatments on leaf area and SPAD

value of P. zhennan

Ak 2 LINEAV R SPAD fii
Treatment Leaf area/mm? SPAD value
CK 1 551. 79 £ 65. 28d 32.61£1.17b
F 1 965. 79 £51. 88¢ 33.96 £ 0. 70ab
RB 2 185. 05 55. 23bc 34.20+1.11ab
WB 2 162.57 £ 78. 98bc 34.80%£0. 81ab
RBF 2 279.28£75.47ab 34.38 0. 70ab
WBF 2 510.19 £ 132. 46a 35.59+ 0. 72a

Note:different lowercase letters indicate significant differences in the

same column data (P<C0.05).
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Frik . LR AT B A ) kA it A A B R AR
HERUAR X N I, AR e 5 A2 A IR G e Ak B R
BURGZE X N1 WSO8 SR A G Bt 42 45 BES
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EAL]

1 5 T, 5 O it AT AL B FE L B A A IE LR

JE Wy ok 5 A A EC G AL B R BT AR A P A R
W5 5 A A B AR BT L L BR RS AR W S 2 A
IEL it Ak BB B B A i A Ak ) MR AR B9 P A R
WEZESR. PEAEEY i B YR S E A IR
AR A RS E A RS P SRS
ANTite HE A B AR b D S i A IR AL B
HiifEsc B R MZEN P SR EHINT
33.82% . 5t I Ak BELAH B B A2 A IE L PRt A
W FEFE R R 52 A R AR AR R 5 E
A R it Ak BT A A P R3S PR
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Table 4 Effect of different treatments on N contents in various

1

parts of P. zhennan Unit:mg » g~
hib 3 R E -
Treatment Root Stem Leaf
CK 7.89+0.14b 7.81%0. 38ab 18.15% 0. 44c¢
F 10.24+0.41a 8.52%0.21a 22.23+0. 86a
RB 8.88 % 0. 28b 7.30%0.44ab 19.93£0.59b
WB 8.21+0.11b 7.83%0.75ab 22.34+0.08a
RBF 10.42+0.40a 7.61%0.61ab 20.07+0.52b
WBF 11.29£0. 70a 6.62*0.24b 20.74+0.57ab

Note:different lowercase letters indicate significant differences in the
same column data (P<Z0.05).
x5 ARLEMNMBEEZHBALP FENRIT

Table 5 Effect of different treatments on P contents in various

1

parts of P. zhennan Unit:mg * g~
p O] i ES i
Treatment Root Stem Leal
CK 0.79%0.03b 0.84 +0.10ab 1.67£0.09b
F 1.07£0.13a 0.68+0.02bc 2.13+0.12a
RB 0.89 £ 0. 09ab 0.91£0.07a 1.71£0.03b
WB 0.84%0.02ab 0.59 £ 0. 04c 2.15%+0.11a
RBF 0.95%0.02ab 0.58 £ 0. 08¢ 2.03%0.07a
WBF 1.05% 0. 05a 0.48£0.05¢ 2.23%0.05a

Note:different lowercase letters indicate significant differences in the

same column data (P<20. 05).
2.3.3 AHERAKLE B LS RRAETH M K ST
#

H1 3 6 T, 5 i AE Ak PR LU B A 5 AT L B
it A JF A2 W e A e AR W e 5 0 A BT it L AR S A= )
B 55 525 NSO Ak BT U AR B89 K5 R 3
FHorb B AR S AR ) AR AR PR MR AR 1 K & 2 AN
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Table 6 Effect of different treatments on K contents in various

1

parts of P. zhennan Unit:mg « g~
yug:il i E nf
Treatment Root Stem Leaf
CK 5.09 £ 0. 24d 5.7310.47a 8.85+%1.09a
F 7.53£0.32b 6.18+ 0. 44a 9.54+1.08a
RB 6.03£0. 23cd 5.83+0. 44a 9.11+0. 70a
WB 6.66 0. 13bc 7.14+£0.49a 10.79£0.69a
RBF 7.80%£0.63ab 6.3410.10a 10.27£1.07a
WBF 8.751 0. 44a 6.65*0.52a 9.68+ 0. 86a

Note:different lowercase letters indicate significant differences in the

same column data (P<Z0.05).
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Effects of Application of Biochar and Compound Fertilizer on
Growth and Nutrient Absorption of Phoebe zhennan

DENG Hongtao' s XIAO Lin* , FENG Weixun®,LI Rongbin', BAI Kunli',LI Qibin',
ZENG Shucai®” "

(1. Guangdong Lingnan Institute Survey and Design Co. , L.td. , Guangzhou, Guangdong, 510405, China; 2. College of Forestry and
Landscape Architecture,South China Agricultural University, Guangzhou, Guangdong,510642,China)

Abstract: In order to promote the scientific application of biochar in forestry, a field experiment was ap-
proached to explore the effects of different treatments on the growth and nutrient uptake of Phoebe zhennan.
In this study,several fertilizer treatments were set up,including Compound Fertilizer 200 g (F), Rice Husk
Biochar 300 g (RB), Wood Shavings Biochar 300 g (WB), Rice Husk Biochar 300 g mixed with Compound
Fertilizer 200 g (RBF), Wood Shavings Biochar 300 g mixed with Compound Fertilizer 200 g (WBF) ,and the
treatment without any fertilizer was used as Control (CK). Our results showed that the application of rice
husk biochar alone significantly increased the leaf area of the plant,and promoted the uptake of N by leaves,
while the application of wood chips biochar alone significantly increased the plant height increment,root bio-
mass,and leaf area,and promoted the uptake of N and P by leaves,and K by roots, but significantly inhibited
the uptake of P by stems,as compared with that in control treatment. Moreover, plant height increment, leaf
area and leaf N uptake were remarkably improved after the combination application of rice husk biochar and
compound fertilizer in comparison with the compound fertilizer treatment alone; whereas the combination of
wood chips biochar and compound fertilizer significantly promoted the stem biomass and leaf area and the
root uptake of K,but inhibited the stem N uptake. In conclusion,single application of wood shavings biochar
and the combination of wood shavings biochar with compound fertilizer were able to used as alternative sub-
strates for afforestation of P. zhennan for their positive effect on growth and nutrient absorption of P. zhen-
nan to a certain extent.

Key words: biochar;complex fertilizer; Phoebe zhennan ;plant growth;nutrient uptake
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