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Effects of biochar addition on shoot emergence and new bamboo
growth in moso bamboo ( Phyllostachys edulis ) forests

CHEN Jilai"**, TANG Xu*, WANG Xiaoqian'**, GAO Guannii',
ZHANG Quanzhi’,ZHOU Benzhi'*

(1.Research Institute of Subtropical Forestry , Chinese Academy of Forestry , Hangzhou 311400, China ;
2.Qianjiangyuan Forest Ecosystem Research Station, National Forestry and Grassland Administration, Hangzhou
311400, Chinaj; 3.School of Ecology, Northeast Forestry University, Harbin 150000, China; 4.General Forestry
Farm, Jiande City, Zhejiang Province , Hangzhou 311600, China)

Abstract: [ Objective | Moso bamboo ( Phyllostachys edulis)is an important forest resource in China and is
widely distributed in southern China. Investigating the effects of biochar with different particle sizes and
different application rates on the growth of bamboo shoots and new bamboo culms in Phyllostachys edulis forests
can provide a theoretical basis for soil improvement and scientific management of Phyllostachys edulis forests.
[ Method ] Pure Phyllostachys edulis stands with similar site conditions and stand conditions were selected in
Miaoshanwu Forest Area of Qianjiangyuan Forest Ecosystem Research Station, National Forestry and Grassland
Administration, Fuyang District, Hangzhou City, Zhejiang Province. One control group (CK) and six treatment
groups were established ,namely: biochar with coarse particle size(5 mm)at a low application rate(CB1,5 t/hm*) ;
biochar with coarse particle size (5 mm ) at a medium application rate (CB2, 10 t/hm?) ; biochar with coarse
particle size (5 mm)at a high application rate (CB3, 15 t/hm?) ; biochar with fine particle size (2 mm)at a low
application rate(XB1,5 t/hm?) ;biochar with fine particle size(2 mm)at a medium application rate(XB2, 10 t/hm?) ;
and biochar with fine particle size (2 mm) at a high application rate (XB3, 15 t/hm?). [ Result] The results
showed that: compared with the control group (CK) , all six treatments increased the number of bamboo shoots
germinated. Among them , the number of bamboo shoots in the CB2 and XB2 treatments was significantly higher
than that in other treatments, increasing by 91.30% and 108.70% , respectively.The average diameter at breast
height(DBH) of new bamboo culms in all six treatments was higher than that in CK, and the average DBH in the
CB2 and XB2 treatments was significantly larger than that in CK, reaching 10.20 c¢m and 10.35 cm,
respectively, indicating that the CB2 and XB2 treatments exhibited the most pronounced promoting effect on the
average DBH. In addition, the proportions of medium—diameter timber and large—diameter timber increased
under the CB1, CB2, CB3, XB1, XB2, and XB3 treatments. Notably, the CB3 treatment significantly increased
the proportion of large—diameter timber by 27%, suggesting that it had the best effect on improving the quantity
of large—diameter timber in Phyllostachys edulis stands.The growth dynamics of new bamboo culms revealed
that the ground diameter and height growth of bamboo shoots showed distinct phasic patterns during the study
period: in the early stage, growth was dominated by ground diameter increment, while height growth was
relatively slow; in the late stage, height growth accelerated rapidly, whereas ground diameter growth slowed
down.Within a certain time frame, the promoting effect of biochar with fine particle size on the ground diameter
and height growth of bamboo shoots was superior to that of biochar with coarse particle size. [ Conclusion ]
Among the six treatments , the application of biochar with fine particle size at a medium rate (XB2)significantly
increased the bamboo shoot germination quantity, average diameter at breast height (DBH) , and the quantity of
medium and large—diameter timber in Phyllostachys edulis stands.In contrast, the application of biochar with
coarse particle size at a high rate(CB3)exhibited a significant promoting effect on the increase in the quantity of

large—diameter timber. Therefore, in practical Phyllostachys edulis management, applying biochar with fine
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particle size at a medium rate (XB2) yields good results when the cultivation goal is to improve bamboo shoot
germination quantity, average DBH , and the quantity of medium and large—diameter timber. When the primary
goal is to cultivate large—diameter timber, the application of biochar with coarse particle size at a high rate
(CB3)is more effective.
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Tab.l1 Experimental treatment table

it A\ 1 Hits Particle size
Application rate CCHL5 mm) X(4f2 mm)
B1(5 t/hm*) CB1 XB1
B2(10 t/hm*) CB2 XB2
B3(15 t/hm*) CB3 XB3

1.3 HtiEE

15 2024 AE R A, L2024 43 1 30 H BT AR AP IR B2 4 1 29 H R A58 2450, Hi R &%
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FIH] Excel 2019 F1SPSS 25.0 % & #4758 1 73 BRI /E R H Origin 2025 & Excel 2019, 4tit
[i) —HE A AS ) b B 7] 22 53 K 57 F B IR )5 22430 B (one—way ANOVA) , 5% JH SPSS 25.0 i WU & 5 2240 My
(two—way ANOVA) T A RDRLAR ANl it A f K HAH BLAVE FE BT R AT 55 A K AR bn 1 25 57, 3 /K P-i%
B OH P<0.05, 1% ik 2 MK F B D P<0.01,
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HEEHA

Bamboo shoot emergence

CK CB1 CB2 CB3 XB1 XB2 XB3
AbFE Treatment
AR FHRER R AR R AL A KRR FE 0.05 7K F- 22 5 3 (P < 0.05) .
Different lowercase letters indicate statistically significant differences in growth parameters among treatments at the 0.05 level.
B AEEY R IS bR i S
Fig.1  Bamboo shoot emergence in moso bamboo forests under different biochar application treatments
®2 REFEXHFHRHEEREIE N E R E 2
Tab.2 Two—way analysis of variance(ANOVA)on the effects of particle size and dosage on the number of
bamboo shoots emergence and characteristic indicators

s hifz Tt A ARG A
= Particle size Application rate Particle sizexApplication rate
Parameters
F P F P F P
H g
2917 0.110 23.627 ok 0.024 0.977
Bamboo shoot emergence
Tk
. . 0.006 0.937 8.688 o 0.097 0.900
Mean diameter at breast height(DBH)
PN
4.707 * 15.240 ok 4.331 *
Large—diameter class
Sy
0.309 0.581 0.226 0.798 1.226 0.302
Medium~-diameter class
UNEly
0.510 0.479 0.543 0.585 0.750 0.478

Small-diameter class

“HTHIR P<0.05,“#*FRIR P<0.01

* significant at 0.05 level, ** significant at 0.01 level.
2.2 AW A I H AT AR B RN

AR A AL B ARl AR AT S AR A LA B 25 22 5 (P<0.01) , AN [RPRLAR 52 AN I 25,
MR 2 7R . CB2 A XB2 AL AT P-4 2 4 1l 25 & T CK, HOR R AL B TR AR A — e 25 5
(12) . Bl A 0 i it A S R38N, B 7 P28 B A 2 28 ) ol i) e 3, 28 A3 618 9.21~10.35 em, o
CB1~CB3 b 345 CK - 42 1 184 33 1 M 3.01% . 13.84% . 5.36% ; XB1~XB3 4 FH#5 CK - 449 il #2 Ay
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TR AR W B DL A2 B Sk 3 T o A9 R 33%~52% , CB1 T XB3 23T 52 3085 K AR K 52% 5 KA T o5
LU 7 CB3 A PR 2 0 i KAE K 33%, H 2 3 = T CK, CB2 F XB2 &b BE T 4351 k1 29% F127% , CK Ky
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Average DBH
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CK CB1 CB2 CB3 XB1 XB2 XB3
AbFH Treatment
B2 AS[RVA W0 5 e s A BB AT AR BT A S AR AL AR B 5 e

Fig.2 Effects of different biochar application treatments on the mean diameter at breast height (DBH)

and proportions of diameter classes in new culms of moso bamboo stands
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4 79 HikBMuF S 2 f5 K BaHR ] 2, o, 6 Frab B XB3 £ R s AR 7 A 4 i A vh— B AL T
ELE

TEVA I, S5 B ) BRI A (L 4) o [mIES M o, B HLA 0 72 T pR AR il 26 mT LA
ISR S A E AR K Z AR B R R 4 R, B4R, E3H30H 4H4H 4 H 9 HABRR 5550
RS, 4HOHZJA, Amit g T mfad, Hd XB1 g o E . E—L a0, 4 A
24—29 H 6 i B i) 5 v A= 4 e FE Fe A B B, CB 1, CB2 1 CB3 3 A A #1438 K i & 4 688.62 ¢m, XB1 |
XB2 F1 XB3 (i B2 4 662.81 emo AT LATE HY , 75— Y 6] P AR A2 T 1 26 0 T3 o A ot 28 v 1) 412 A FH
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B3 ORI R S AR ] S5 M PR 1 0 P 4 AT 20 i T O ] 5 70 ) O 3R
Fig.3  Relationship between biochar application timing Fig4  Relationship between biochar application timing
and basal diameter and bamboo shoot height
3 MR EESHEERKMEEARE
Tab.3 Regression models for temporal growth of basal diameter and bamboo shoot height
i WA o . R — AR o )
Treatment Fitting equation Fitting equation
CK ¥=9.449-30.436%0.159« 0.999 <0.01 y=11.573%x>""" 0.995 <0.01
CB1 ¥y=10.299-9.269%0.527x 0.868 <0.05 y=21.464xx"¥"* 0.993 <0.01
CB2 ¥y=10.625-19.623x0.191x 0.998 <0.01 y=16.229%xx>"""* 0.995 <0.01
CB3 y=10.440-13.729%0.239x 0.996 <0.01 y=19.479xx" > 0.994 <0.01
XBI y=9.978-30.175%0.185 x 0.999 <0.01 y=15.035%xx™""** 0.995 <0.01
XB2 y=10.602-29.268%0.193x 0.998 <0.01 y=12.311xx*"" 0.995 <0.01
XB3 y=11.351-22.007%0.278x 0.993 <0.01 y=15.492xx>"* 0.992 <0.01
3 % iR
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