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Fertilization for Cultivating Bambusa tuldoides on Coastal Sandy Land
WU Jun', HE Tianyou’, CHEN Lingyan’, JIANG Denghui’, SHI Chengkun’,
RONG Jundongl, ZHENG Yushanl'z, CHEN Liguang1 :

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China; 2. College of Landscape
Architecture, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China; 3. Chishan Forest Farm in Dongshan
Country, Fujian, Zhangzhou, Fujian 363400, China)

Abstract: [ Objective] Growth promotion and adaptability enhancement of Bambusa tuldoides on coastal sandy land in
Fujian by application of biochar and nitrogen fertilizer were evaluated. [Method] Four-year-old B. tuldoides plants obtained
from the Chishan Mountain Farm were used in a 3 factors 3 levels orthogonal experimentation with variables that included
applying biochar of different types (A), biochar in different amounts (B), and nitrogen fertilization (C). Calorific value of
leaves (AFCV), cost of unit area of biomass (CCarea), and adaptability of the plants were the criteria for economic evaluation
and fertilization selection. [ Result] The combined use of biochar and nitrogen fertilizer in cultivating B. tuldoides
significantly elevated the carbon, nitrogen, AFCV, cost, and yield of the tree leaves. Treatment No. 5, which applied
wheat straw biochar at 400g‘plant71 along with a nitrogen fertilizer at 900g~p1ant71, rosed the carbon content in leaves by
28.83%, the number of bamboo shoots by 106.38%, and the CCarea by 50.07%, while lowered the ash content (AC) by 67.63%,

over control. In addition, it achieved the highest AFCV among all treatments. An extremely significant correlation was found

WrEs EEA: 2022-10-27 HIfi: 2022-12-09 &5k
fEEEN: RE (1996-), L, WLHFE, HRTm: HAEEHIES5HA (E-mail: wjl145750160@163.com)
EAEER: BRALE (1974-), B, BIEER, WA, SRR RMEEE (Email: felg@126.com)
ELUHE: WAARET XA EEE (2015N3015); REARBAIH PN E GHEH (2018) 49 5 AR KERBAH KL H
(CXZX2017118)
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between the biomass cost and AFCV or carbon content (p<<0.01), whereas a significant negative correlation between that and

nitrogen or AC (p<< 0.05). Nitrogen fertilization was the primary factor affecting the cost of B. tuldoides biomass.

[ Conclusion] Treatment No. 5, which combined the applications of 400g of wheat biochar and 900g of nitrogen fertilizer per

plant, significantly enhanced the leaf growth, biomass production, and plant adaptability of B. tuldoides. It was considered the

choice fertilization for building the ecologically beneficial forest on the coastal sandy land in the province.

Key words: Bambusa tuldoides; fertilization; calorific value; construction cost
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Table | Factors and levels of experimental design
[ % Factor
K-
Level W) R AW AL
Biochar species Amount of biocha/ (g-A™) Amount of nitrogen/ (g-A™)

1 T KFEFF A4 Corn straw biochar (A1) 100 (B1) 300 (C1)

2 INFEREFF A 9% Wheat straw biochar (A2) 400 (B2) 600 (C2)

3 IKFEFERT A=) 3% Rice straw biochar (A3) 1000 (B3) 900 (C3)

R2 FUMHEREAS
Table 2 Fertilizations applied for B. tuldoides cultivation

b Jiti 214 Fertilization combination
Treatment A B C
1 Al Bl Cl
2 Al B2 C2
3 Al B3 C3
4 A2 Bl C2
5 A2 B2 C3
6 A2 B3 Cl
7 A3 Bl C3
8 A3 B2 Cl
9 A3 B3 C2

A: EPIEFNIS: B AEMRE: C: AURE
A: Biochar of different types; B: Biochar in different amounts; C: Nitrogen

fertilization
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CS4 1 Matlab 7.9 T+ FLrt T R, b AR
leaf area, SLA ) = B /- g™
142 HRoAe AL 2 KR T KAk
W™, K4y E 4 (Ash content, AC) =(JK 4y i/
THMER ) X100%.

PAE I E - AAE I 2 2R

Fi0H 0, HHEK

( Special

Bi e BE oy 23~26 °C (i

T B R A 2 BB I B R, AN HERG ) o FRIBUAL
TEERE G RE 0.5 g R 5] 0.0001 ), &FANFE G
HE 3K, ARESHML (C5000, IKA, Germany )

M2 A TR IVE (GCV), £IK4#EH AFCV
(kIg") =Gcv/ (1-ac) ™,
143 ot A #ESOR AT E IR A BT AR

leaf construction cost,

[Mass-based Ccmass(g.gil)]

%% Williams 2" 18218
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2.1 MAREHEXIER

ANFEAE ST B . B KA S, et
TR BRI 25 43 B B DU e 45 SR L3 3. bR S iyt
WS R, BRI EE 9/ 21.86%, HK b
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WEM KA, A4 RS ERE, B4R
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R, AP AR B/ NI (P<<0.05) . Ak
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Table 3 Effects of treatments on carbon, nitrogen, ash, specific leaf area, and AFCV of B. tuldoides leaves

s WEE e WOy LTI EIIE
Treatment Carbon content/% Nitrogen content/% AC/% SLA/ (m*kg ") AFCV/ (kI-g™
1 44.59+0.38 ab 2.6940.46 ab 5.33%0.5 abc 6.99+2.14b 20.2340.08 ab
2 4143£031b 2.34£0.009 b 6.5610.1 abc 6.72+£0.81 b 19.13+0.22 cd
3 45.04£0.36 ab 2.51£0.01 ab 5.5140.2 abe 6.88+0.51b 19.21£0.21 cd
4 39.18 £0.4b 295+341a 752+1.92a 6.58+0.57b 18.60+0.82d
5 50.22+0.29 a 2.20+0.02b 4.49+0.08 ¢ 6.631+0.03 b 20.88+0.09 a
6 48.87+£0.32a 2.55+0.78 ab 5.06+1.16 be 74510910 20.3940.09 ab
7 49.99+0.21a 2.71£0.01 ab 451£097¢ 7.40+1.81b 20.13£0.43 ab
8 44.14£0.27 ab 2.4940.01 ab 6.47+1.0 abc 7.73+1.21b 20.78+0.42 a
9 41.21£0.11b 2.22+0.004 b 6.98+1.78 ab 7.01+£0.31b 19.76+0.39 be
CK 38.98+0.15b 1.96+0.002 b 7.56+0.98 a 12.61+0.22a 19.11%0.11 cd

BUEFHME (i), F—FISHRETFEERERAEE (P>0.05), AEMATFERRZEREE (P<0.05 .

Data are presented as mean & standard error; Those with same letter on same column indicate no significant difference at p>0.05; Those with different letters,

significant difference at p<<0.05.
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PER AR C>B>A, BRI & X 8 35 47t A
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AN () Ak 386 it e B JB et A B AR S DL 35 5
AbFR 5 B B BT RAS B e, R IR b
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Table 4 Effects of treatments on CCarea

F=5 FRILENM FBAREZEKKARRRIM
Table 5 Effects of treatments on CCmass

Pas T SR VA 7 s
b Fertilizfjs i%r:bination m;\;;;m bR Femlizzfjf i%;bination wﬁwﬁc‘}f E%WM
Treatment CCred Treatment mass
A B c (gmD A B C (gg )
1 Al BI Cl 202.14 ab 1 Al Bl Cl 1.45 abc
2 Al B2 2 210.57 ab 2 Al B2 C2 1.44 cde
3 Al B3 C3 206.22 ab 3 Al B3 C3 1.42 cde
4 A2 Bl 2 209.18 ab 4 A2 Bl C2 1.39 de
5 A2 B2 C3 237.15a 5 A2 B2 C3 1.53a
6 A2 B3 Cl 200.79 ab 6 A2 B3 Cl 1.47 ab
7 A3 Bl C3 203.50 ab 7 A3 Bl C3 1.46 ab
8 A3 B2 Cl 195.49 ab 8 A3 B2 Cl 1.41 cde
9 A3 B3 2 213.30 ab 9 A3 B3 C2 1.43 bed
CK 158.03 CK 1.38
KI 61893 61482  598.42 KI 431 430 433
K2 647.12 64321  633.05 K2 439 438 427
K3 61229 62031  646.87 K3 431 433 441
ki 20631 20494  199.47 kI 144 143 1.44
k2 21571 21440  211.02 k2 146 146 142
k3 204.10 20677  215.62 k3 144 144 147
R 9.40 9.46 16.15 R 0.02 003 005
SR e A2B2C3 SR E A2B2C3

The best combination

The best combination

Ki: HiRRMEZHM; ki HBiFRRTFHEE: RAFAERNEFEERR
7R B EP<0.05). £5. F6[A.

Ki: Sum of quantities of the i" factor; Ki:Average content of the i" factor.
Different lowercase letters indicate significant differences among different
stands (P<<0.05). The same applied in Table 5 and table 6.

EZHEE (P<005), H¥YEBESTFXRA, &5
A P B Ay T A A B B AT RV T VD R B R
A SR Y TR AN A S B, AR S gt R B
Jo b R A B, DA AR B S AR BT AT IS IO T A
Uik fcin . We2E g R, 3 A R I
A7 J5 2 B AR B i MR HER O C>B> A, BIA
I X W AN JO kS B AR S R, Lk
AW i, AR A I R
23 FARIAEMHHTHHFEFENEM

BOWATAE R — RN AEAT, SR R B TR
FOH AR S TRk R o R[] Ah B A A
B AR (F6), AbFE 5 H A5 L, Al
1 BB D, BRI 2ZE S AR E (P>0.05),
U EO R X BRAL, AbFE 5 A E X R 55 i 4
T 106.38%, AbFE 1 AH L RRER T T 12.57%, UiH

AW R 55 N B B N AT R A R E A
R, AR XS AR R, Kk
R, YT RIFEE/N
24 HMEYIERMBRAEZEEMES

XS AT W AE A DG 48 B B i AR ) AH DG
AT (F27) R R AL BT UNAS (CChss )
5 RIS #H (AFCV ) . I Rk 2 1 i 5 3 15 A1 ¢
(P<<0.01), At K& (AC) Bt 25 7 AH 5
(P<0.01); M- H A7 A RAS (CCora) S
ARG, R (SLA) B M (P<0.05);
FIK A (AFCV) 510 R il & 5 bt 35 1E 4 56
(P<0.01), St (SLA) W IEM K (P<
0.05), HKndE (AC) WiEFEHRMK (P<0.01);
MR SRR S (AC) Bl e (P<0.01).
2.5 REIMEARLEHBIHEES TN

Rb PR S () AN T AR OA BN T R S R A
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Table 6 Effects of treatments on number of B. tuldoides shoots

emerged
i I
g Fertilizf?jf fi;bination th 8 .
Treatment Bamb?(/)\ s‘hootls yield/
A B C (7SN
1 Al Bl C1 6.00 b
2 Al B2 C2 9.67 ab
3 Al B3 C3 9.00 ab
4 A2 Bl C2 8.33 ab
5 A2 B2 C3 11.00 a
6 A2 B3 Cl 8.33 ab
7 A3 Bl C3 10.00 ab
8 A3 B2 Cl 8.33 ab
9 A3 B3 C2 6.67 ab
CK 5.33
K1 24.67 2433 22.66
K2 27.66 29.00 24.67
K3 25.00 23.51 30.00
k1 8.22 8.11 7.55
k2 9.22 9.67 8.22
k3 8.33 7.84 10.00
R 1.00 1.83 2.45
sl A2B2C3

The best combination

S, UOEHAHE 4 ST A VR AT AT AE
WE . A ALY L AR 22 AR K IRTEZE GV
HePF . AR AL B HE P S 4b 3] 5> Ab B 7> 4b B 8>
Ab PR 6> b P 4> 4b B 2> 4b B 1> 4 B 3> 4b B
9>CK, mfEabH NI 5, RI/NEZFEFFEY) ) 400
g BRI 900 g A

3 L4k

PAEZ ZFh AT R 52 m, HEUE A = AR
BT AT £ e s P pr s R
#Hh ( Kandelia obovata ) M #AE Bl 35 4 BE B T &5 1
Fhir, IR VE B, XAl Rgse B oyt
Ao TS RAE KA I T AR R
WICE AR A VLA R, B & s ke 1
P A AT L BT A st e 1 o R R 3R AT ) 1Y
PO B, O A R T I R R b 2 Y,
AWFSE R IRAENT VD A BT, i I AL BT A 8Ty
At F e & & R 25 K o E ) i TR NS AR 2], 3X
AT REE AR ST R TR 2 E R T,
B G BUE Z 06 DL 1Y BE 1 R SRR g VD AN R
S2 R PR/ 7/l il s e R N T ve= 3 A
EATA AT L BN RER, #E &S0 K5
B A 0 23 KX TR A BT AR BRI 2 W,
BWAT R AR R BURA S LKA L B =
BEIEASC (P<0.05), 5 K45k & ik 3 i ¢
(P<0.05), XSHTABFIE—8"", 758 PRy
Ry Y N B AR A R B A N . AR
SRR, Y S B RE W5 4 S

®7 BTMMHAREEXEREERRENEXEST

Table 7 Correlations among calorific value-related indices and biomass cost-related factors of B. tuldoides leaves

LXDA)§ LR DATIEA R O o Fia
5 H N A% R WER yem TR hov
BERRA B RRA Nitrogen Carbon Bamboo shoots
Item AFCV AC SLA .
CCnass CCyrea content content yield
AT B RN CCpags 1
BN AR ERAR CCypen 0.527* 1
LIRS HE AFCV 0.758%** 0.205 1
% & Nitrogen content -0.273 —0.423* -0.394 1
T & & Carbon content 0.871%* 0.245 0.718%* -0.174 1
K5y AC —0.852%* -0.296 —0.624* 0.141 —0.958%* 1
FE AR SLA 0.148 —0.663* 0.565* 0.064 0.353 -0214 1
%55 Bamboo shoots yield 0.29 0.299 0.099 -0.217 0.413 -0.418  —0.175 1

*: P<0.05, REMR; = P<0.01, WREMR.

*: P<<0.05, significant correlation; **: P<C0.01, highly significant correlation.
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Table 8 Overall evaluation on biochar/nitrogen fertilizer combinations for B. tuldoides cultivation
LR DA TS X VAT REE & o R EEeRa iy
we P ST BEEBEE e e BFE RERR e
WA RS Nitrogen ~ Carbon Bamboo shoots ~ Comprehe-nsive
Treatment AFCV AC SLA . . Sort
CCass CClrea content content yield evaluation
1 0.12 0.05 0.09 0.13 0.01 0.05 0.02 0.04 0.50 7
2 0.04 0.04 0.03 0.07 0.01 0.12 0.01 0.23 0.54 6
3 0.04 0.04 0.04 0.10 0.01 0.06 0.01 0.20 0.49 8
4 0.01 0.04 0.00 0.18 0.00 0.17 0.00 0.16 0.57 5
5 0.19 0.07 0.13 0.04 0.02 0.00 0.00 0.31 0.76 1
6 0.13 0.04 0.10 0.11 0.02 0.03 0.03 0.16 0.63 4
7 0.14 0.04 0.09 0.13 0.02 0.00 0.03 0.25 0.71 2
8 0.06 0.03 0.13 0.09 0.01 0.11 0.05 0.16 0.64 3
9 0.07 0.05 0.07 0.05 0.01 0.14 0.02 0.07 0.47 9
CK 0.00 0.00 0.03 0.00 0.00 0.18 0.24 0.00 0.44 10
Fr BB A B B S A, BRARST AT e AR it B RE B2 i 7 i, AL AR W i 5 AUIE TEE e AE 3 A

WA, TR TR W S U B VR 0 A A
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