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Effects of soil nutrients on C,N,P and stoichiometry of Phyllostachys edulis
forests under different strip clear cutting.

SHEN Jing-xin'?? FAN Shao-hui'?*, LIU Guang-lu'**, WEI Song-po'*(‘Key Laboratory for Bamboo and Rattan, International
Center for Bamboo and Rattan, Beijing 100102, China; 2Fujian College of Water Conservancy and Electric Power, Yongan 366000,
China; ®Yongan Bamboo Forest Ecosystem Research Station, Fujian 366000, China)

Abstract: In order to scientifically manage the strip clear cutting of moso bamboo forests, we studied the effects of different cutting
widths (3 m, 6 m, 9m, 12 m) on the soil characteristics of moso bamboo forests after strip clear cutting. The results showed that
with the increase of cutting width, the content of soil C, N and P increased at first and then decreased. The content of soil C, N and P
was the highest at 6 m and the lowest at 12 m; Soil C/P and N/P increased first and then decreased with the increase of cutting width,
and C/N was relatively stable, among which the cutting width of 6 m soil C/P was significantly greater than the cutting width of 12 m,
and the cutting width of 3 m and 6 m soil N/P was significantly greater than the cutting width of 12 m. The variation range of C/N, C/P
and N/P in the study area was 14.52-16.50, 159.88-172.54 and 9.03-10.70. In conclusion, when the cutting width was 6 m, it was most
beneficial to the accumulation of soil C and N, with higher C/N, C/P, N/P, and more balanced nutrient ratio; At the same time, moso
bamboo forest in the experimental area was influenced by the dual constraints of nitrogen and phosphorus content, and the soil P
element was more deficient. It is necessary to ensure the soil nutrient balance through artificial application of phosphorus fertilizer,

and promote the rapid recovery of moso bamboo forest in strip cutting area in the short term.

Keywords: Phyllostachys edulis; strip clearcutting; soil nutrients; ecological stoichiometry characteristics.
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2019a). Hrh, EAT (Phyllostachys edulis) (E3RE R 7 R HARME, AR 467 /5 hm?, 3 EAT 5T A
TR 73%, FAEERAESMEMAETFNE (Zhouetal, 2011; EFMMMEFF, 2019b). BT HA
RIBWIHL T MR R4, T HEAN T m) DY R e A A Oii R s, 2014 BXEEWEE, 2016). FIBS, BTAEKK
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AR S) (Xuetal., 2010), %%%ﬁﬁﬁiﬁ%ﬁ'ri, AEFRM T BITRIRRMAEL S, Rl i

[ BRATHE FhO B AL 2 E T (1632021003) AFREE T HFFEZITAE R (B2 (JAT210746) %,
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e ERE A AR R 2T bk BT R) & .  DARR € (71 Bt BATHEAT iR RAR, @il — &
0 JE 9T SR RS RS, AT DU BAT AR R AR SR L BOR SC#. CAHTR Y], RO BT Z 4]
WAARERW, FSRREEFVIMEK. BT, AREBEIHRIIRRACHITT, T DA R R
BT ERAE CHSEALEE, 2019a) MR NAERE ZFREMESERF (B RFSE, 20200, LIEMAENZL (REW
85, 20210, HIEPAME AR (EFEALAE, 2019b; TRIETVESE, 20200 AR ARUTREFIE CHESEITAE, 2020)
SITHAEFL, WG sEALEE (2019a. 2019b) XF 224 Bl XA [RRAR B8 BEBATAR I AL R B, RARAH AT
5 HH A BN T 2R G T, AR S R BRAG, AERT T IR AR A, 38 o 1 B SR AR B R R B s A 3R AE (20200
MHTHEMEAKE S MEHE 3m. 5m. 8m. 12m. 15m) #r PRCRAKIIAR FHE B Z A MERIRT AR B, 8
m A 15 m SRAGHT T8 R R TR PR A EEZ T R CL N P T ER RPN HLE BT
TR AR RGN E EH RS Sy, H BRI R A R R A R R R PR DGR R, X HIRR
BRI E DL AT KRR A EEZ/EH (Livetal., 20100, [FIR, WA LIRS E, 7Tt
F IR FRI IR, X s RAE BATARTR 43 I SR 70 3 DA S TR - IR R AP A L AT BB L (Wei et al.,
2007). IR 78 B A0 BT AR BRI AT, SR X R SR KRR RS . PRI, ASEEAC
DA 3 7K 22 P ARAE S R G058 D WL 6 3 AN [R) SR AR B8 B AT MR 0 G, R 58 SRAX 0 B %of 6 7 A 338 5 4
TR AR AR, TR IR AR R BATAE KR TR, G ERE A BRI, X HDIRR
BT P A BRI S
1 HRHX SR E
1.1 BT

BT XA T ARG 7K 22T, ALFRON 117°27'7"E 26°0'36"N, J& T8z (kRIS Lk, ZHX K2 h
it BB, PR IR AR, 4R 580~1604 m, J& T #GH Z= XA %, RIS X BA—E RS FF
B 19.3 °C, P EIMINIRE 80% AL, FIYFFNEDN 1557 mm, JEHIHEL 7 290 d; LA,
wHE, KR L. AKLE, B, @b, AR TR, 2017). FRARHR 24.28 7 hm?,
FRMIE T % 82.85%: TR 6.83 /5 hm?. BFFL X ATHRA E 7 A CLANTRRF N T, BRETT OB RERR =,
RAER R — IR, TEMBEEEALET N, TTREE T 4000 #k-hm?2, BT HF LT, THA
ERIRBAEHE (Castanopsis chinensis ) K (Sassafras tzumu) « ¥2K ( Cunninghamia lanceolata) ¥H§ (Myrica
rubra). FATRE (Choerospondias axillaris)~ i (Schima Superba)~ 1% (Cinnamomum camphora)
JEFA (Pinus massoniana) “EWFP; MR EM £ ZH A M (Mallotus apelta) ¥ (Eurya alata) 544
(Ardisia japonica)~ K¥ (Smilax china) =%F (Rubus spp.)~ KM & (Polygala latouchei) “EWHENR;
FORKE ) £ B T F5AT (Microstegium vimineum )« #1175 (Melastoma dodecandrum ) 4 22 % (Pogonatherum
crinitum)~ JF (Woodwardia japonica)~ IRYTW (Lophatherum gracile)~ T3 (Dicranopteris pedata) %% .
12 BB SR AR A

S5 15 B AR AR K AT MRAR S R G0 SOUI s B AT MO I X o S B TR SRR T2k BGAER [X
IR FET 3 ANERN—8 (ALK 28.97 gkg!'s &% 1.87 gkg!. £ 0.17 g-kg')« HEHAE 7 46
RGN X (1. 24 3D, BEANAEE /N X 730 I BAE G 3R (CKOL KPR %68 3m (C1D. 6m (C2).
9m (C3). 12m (C4) HibriE, FEHRAHTH AR L 1.
£1 RARXEFRRMR

Table 1 Basic information of experimental area

R A ST AR SRR - i
MR Wi
Experimental Mean Height Age structure Stand density Gradient
Altitude (m) Aspect

area DBH (cm) (m) [@RINIIBLY) (tree-hmr2) ©)

1 9.32+0.75 11.5+0.51 0.22:0.15:0.17:0.46 4500 498 30 it

2 9.19+0.65 11.0+£0.73 0.18:0.19:0.20:0.43 5083 474 31 [lip |

3 9.54+0.71 12.0+0.34 0.13:0.23:0.14:0.50 4000 450 30 [liiBln

e AT VRN TN TR, 23 SR T RN, 4~5 SFERT 7 ORILERT, 67 M7 IVERT
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Note: The bamboo less than 1 year is I du bamboo, the bamboo of 2-3 years is I du bamboo, the bamboo of 4-5 years is 111 du bamboo,
and the bamboo of 6-7 years is IV du bamboo.

2019 4 6 f, BATBATMAPPCRAAEEE, A5 IRRAREHCE 20 m, RARKTEE 79 3 my 6 m. 9 m.
12m, FAAGE 3 IRER, AT RACH R EE X3 (PR B X H0R 2 R 58D, A& G . kAR
JE BB R B YA iR R, [ AR A i 2 R AR A B PR M R RE R, 5 {8 DUJS AT PR R T 2 R

2020 4 9 A BATEM R RE IR, BRI STTEBEHLIZI 5 S RAE R R 6.5 cm LAEH
BT W EBRE (0~20 cmy 20~40 cm), KEEEZE LR E, RAVUE, FREX 1 kg - 3ERE S 70 BN
FOUER KT IRN, ARiFgn S, R SEIG S AREAT AR, 1 2 mm GiiT,  FBR IR T ORHRER A
RERCTE I AE 2R BT, AR 5 Nl AL HEAT R
1.3 i b3 S i

KR AT 2 mm 07 22 BRAE A SRR G RIRE A, BTEE, i 1 mm 5 0.15 mm 9% 5 I 5E 35770 &
o THEFRNNE T ESH (R AT (L E, 20000: HIEAHK (C) & KM B IR IE
WrE; LEAE (N FERAEMEIRENE; LIESE (P) SERAMR-mEAREA, HEpe
EIGE ;. B (HND SRR Bz € s A %0 (AP) R 2 BR—sUb St I —FH B Bt (kI i .
1.4 Fdaabe

KM SPSS 22.0 BAFN #dl BEAT 5 Z M. LSD ZH LB, AHRMED M. Id Excel #ft 5¢ A
HOFEE KR
2 HBRE52
2.1 CHPRRARET MR A LR 221

HORRAE BT 0~20. 20~40 cm JZHIFA YIRS B AL TAETEARL, 25 e AR AR
% (6 m>3 m>9 m>CK>12m, RAGHTE 3~9 m MRt LA L & BT B, RAR 12 m AR 435
AP S BT A, AP RAGTTE 6 m I, GHBRE B (B Do T 2Ry, iRt +
AN S B RA BE L (P<0.05), fERAGH T 12 m i 0~20 cm ZA MRS EEZ(LT 3 m. 6 m.
9m (P<0.05), fRFXMEEERALE (P>0.05); #£20~40 cm L/Z, 12 m EZFEKTF 6 m, 53 m. 9m,
CK ZFRARE (P>0.05). #PPRCRARTEEAE 3~9 m I, AHLER S B, RAHTE 6 m WA YIRS iR,
HAPRRAR NS R 2 ALK R B KT N 2 3

40 m0-20cm  O20-40cm

35 r
30 r
25 ¢

B A2 Aab
ab 2 Bab
Ab Ap

15 |

EERiIN s
SOC (g kg
3

Cc2 C3 C4 CK
AR Treatment

B 1 FRRARBAT R AN BRI A

Fig.1 Changes of soil organic carbon of moso bamboo under strip clearcutting

H: ERARKRSFRFORE — AR LR 0 2R B3, ARNGFREFRIRE — LR AR 2 72 7 2 2% (P<0.05),
T

Note: Different capital letters indicate significant differences between different soil layers in the same treatment; different little letters

indicate significant differences between different treatment of the same soil layer, the same below.

2.2 CHPIRRARE MR, BEE ERARL
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£ 0~20. 20~40 cm LJEH, LIEAE. AR S B 2NN ERICKESR, 2 RIE B EEKP
(KB 2). £ 0~20cm T2, 6m HEARSERE (2.10gkg) KTHE (191 gkg!), ZHRiLkFEE
K (P>0.05), 12 m HIESRSERIC (1.78 gkg!): 6 m HIEMME S B, 12 m &K, H&AHE
MEFAEE. 7£20~40cm Z, 9m. C4 TIELE. WA TREEMRKT 6 m (P<0.05), 5XEER
AEE (P>0.05), LIEARE A& ER A S 2R W EAER, 2/a8mERRrES, HIE 0~20
cm L EARNFAEEE HEA S EAR T REEKE, 6m HHESERL, BFEKAKT 12m (P<0.05), 5 3m.
9m. CK ZRAEE (P>0.05); TIHEAKMHENEFEERTA2HE, 3m. 6 m 2E KT (P<0.05), 9
m. 12m BF/NFXH (P<0.05). 7F 20~40 cm L2 £ S BB EE S 0~20 cm LEHH, (HAF AL
] 22 AR IA B B E K (P>0.05); AR 5GBS &2 Rk 3] T /K, 178 6m BRHRAME CF
1.80 mg-kg!), BEKTHE (0.96mgkg!) (P<0.05), HAtAbFHE 2 FARIER EFKFE (P>0.05). T
R W B RN RS RIS 6 m RAGE T s, R T AR, 12 m SRR T R
B, KT XA

25 ¢ ®0-20cm  020-40cm 025 - m0-20cm 0 20-40cm
Aab gy Adb Aab A pap
Ab Bab 0.2 Ba Aa ap Aabag
Bb Bb TAa
T
<°0.15
(@)]
X
(@)}
— 0.1
o
0.05
1 1 1 1 | 0 1 1 1 L -
C1l c2 C3 C4 CK Cc2 C3 C4 CK
At ¥ Treatment AbF Treatmrnt
250 m0-20cm D0O20-40cm 25 - m0-20cm 020-40cm
200 | Aa Ea a A Aa o e
= Bab Bb Aa b o a
i Bb ¥
2150 g Ab
o ~ Bb
€
~100 f 2 Bo ‘AP
=z (@]
T IS
50 o
<
O 1 1 1 1 | 1 1 1 1
C1 Cc2 C3 C4 CK C1 C2 C3 C4 CK
AL Treatment AbHETreatment

B2 ARRRBRIEN, P. HN. AP FENZL
Fig.2 Changes of soil N, P, HN and AP contents of moso bamboo under strip clearcutting
2.3 APPRCRAREATAR IR R BEECAE A FE
fE 0~40 cm L2, 13 C/N BEA ARG RIS I SEH NG FRARRE %, ZRIAE] T B EKF
(P<0.05), Hr 9m KM C/N KN 16.46 (K 3). L3 C/P 7£ 0~20cm L2 BFERTF CON, HA
[FERAX T H] ZZ AN AE 20~40 em 1R ZFIER] T 8EKF, 6 m RAH HIXB R FE Y 170.84, £ 12
m KA AR 139.38. Bl RAGTEE 34N, 0~20 cm L2 N/P EANFR AR 56 1] 2 R AN 3 20~40
em 7 N/P B RAR T8 LRI I S S I 5 PR &, AR BRI 22 I8 BB KF (P<0.05), M
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6m i 10.82, WFEARKTIm. 12m, 5 CK ZRAREREEKTF (P>0.05).

2T 250
m0-20cm 020-40cm [ m0-20cm DO20-40cm
20 B A'aAab AaAa ab 200 AaAab Aa Aa Aa Aa AaAab
Agoab Abg, Aay Bab - Ab
15 ¢ 150 |
£ a
o O
10 100
5 50
0 1 1 1 1 | o 0 1 1 1 1 | o
Cc1l C2 c3 C4 CK C1 C2 C3 C4 CK
KbFE Treatment Kb FE Treatmet
14 r m0-20cm 020-40cm
12 Rlpa A2 pa Aa
Bab
10 Bb Bb
8
Q
< 6
4
2
0 1 1 1 1 L

C1 Cc2 C3 C4 CK
hbFH Treatment

B3 HRRARBIAR AT T B AR
Fig.3 Changes of stoichiometric ratio of soil nutrients of moso bamboo under strip clearcutting
2.4 CHERCRARBT M IR & R S A B G R R

RS RY (R2), LEANBRESEE. 2. SRR, AR E EMAX, 28520,
B AR AR 2B, 3B B SRR BN R A, RIS Z WA AR BSOS R
TIEAHE S CIN. C/IP. NP IR ZE AR B3RS C/P. NP IEMR, KB EZK: 135
&5 CIN 28 FIEMK, 5 NP 2408 % k.
X2 RS EESHFETTER R

Table 2 Correlations between soil nutrients and ecological stoichiometric ratios

soc N P HN AP C/N C/P
N 0.871%*
P 0.548%*  0.467**
HN 0.784**  0903**  0.350%*
AP 0.427%*  0.565%* 0.077 0.556
CIN 0.662%* 0.213 0.346** 0.198 -0.001
cip 0.756**  0.665** -0.129 0.655**  0435**  0.517**
N/P 0.419%*  0.624**  -0.305**  0.623**  0.491** -0.086 0.806**

*: P<0.05; **: P<0.01.
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3 W #
3.1 SRARTEREE BT AR . AL B BRI
+IE C BB A E B bR, S RBRARE SMEEMRARA T FN HIERES ARG R

KWBREE, KHRE LIRS R mrE, SRRERE S EEZEH Cp25%, 2019). N, P 2 M
BEHMICER, KT LI IR IR I TERE 11, 5 A MU S 3L Zh AP 3 R A T 38 AE
BB hr (RS, 2009). ARBTG5, tEE . IR BERK SR KRG R EY
e CRHTESE, 2015,), WARMRARZ G HER T ARAARBRITAR, MRAOGRRI KGN, R, 1%
BKE . WUAEYIEIESZ B (BN KEE, 2007; Scharenbroch eral., 2007), HETTIHTEYI N EER KA
MO, AHURSEM N, SHTERS AR GRS 20165 BRES, 2020); [FIN RARSG AR E
BEAR, ARZK B IR DA AR 0 L3 5e o S A e (ARE RS, 2015; BfE%, 2019; Zhaoetal.,
201900 AHEFRIN, ANFERARA 9 BT AR A LR S B A R R R A, X5 U B
F—F (Maisto et al., 2011). fERTIMZEMETF, L3 C. N TEBR T2 LRI, TREREIED R
files IR WA R, RIE LR ERSHEY VR ER B, SR KERD, MR EKT T
TBEHTHERTE, BMETEREZE, Kk 0~20 cm Z1H3E C. N &8 KT 20~40 cm 12 (K F#®
2, 20200, F4b, BEESRARGEE MG, T C. N SR 2 INE FEES, X5RER (2014),
RS (2021) WFRSER—8. HS5KEFES (20200, ¥MEALE (2019b) FEHRERA—,, "HEe
BT RARTE i K, MR AR £ RS, ZRDERREHC I N, MR A . KA AR IR FE G,
TERAEYNEPEZ BRG], MR ITEY) . RS M B, G R IR R I R R T
T, SRARTE R, BRAK T a2 0 PR I AR, RN SZ T AR . 2B G0, Ias 1 P R R R
EIER M, IR T g, SRR A RS LR R N, &R 2 LR S E K (Mao,
2002; Xuetal, 2003; Guo etal, 2006; KL 2013; X #4455, 2013; FREZF 2019), 38 5 HRAK % FE
AHRT LA B R, BT 3~9 m RAEGT AN BB, JUHZ 6 m R R
HREPAVBRNE SR, REASHMRAN . TR TR EEZ N TR, Aa AL, AHF
APRELIFEH TR GER N ZLIERH RS ETIEETE LR, RS RZZHEMNME . R
VB8R B RAEZE,2019) o AHFFL 0~20 cm 2 CNLP & & AL TE ] 43 71 29.43~33.99.1.78~2.10.
0.16~0.20 g'kg!, HH 3 C. N HEAT2EEMHREFHAKTE (21.53 gkg!s 1.66 gkg!), THEARE
E/NT A B IS B PR (044 gkg) ORI XSS, 2016), AR T FRE I8 655 & 1P K
(0.78 g'kg!) (Tianetal., 2010, AWFFXBATHM P JCR S RAMXBAR, BATHIE K 2B PR HIFE 4%
Ko
3.2 APIRRAKT BT AR R L ) R

3 C/NL C/P. N/P 2 AT 20 VAT I B S 4, (R S e Lot 4 BRI 77 40 2501 1) B 4R b
CO/N effiig+3E C. N EFFTHERG AR, U 2 IR R0 Lae 11, H 3% O/N BUNE PR I 2 %
W (Majdieral., 2004). WAL, M4+ ON BaEn, H#EMAEYER TR ENTHESFE
N, SHEETRCE K AR R;, S ON BARE SZEM R, 740 N & mAemE 84
KB s agErh, L3k N KRS EW N (Bengtssoneral., 2003). AHF7TLE RN, B RAR R K1
b, E3ER C/N IR GBI, X AT RE R TR VE PR AL I o ff R R AR T AR Ak,
+3EC. N WFRESI, MM T ON (EHES, 2017), & KMRAREE L IEEE N, AHLUREPES
filt, TWIIEVIRD, TIRFESGA R KBNS, AFT IR ENKE . 2 20~40 cm -2 ON ZRAE
#, 020cm LEERFEE, XFAUFEITRAMEAREN, BAYPI5E TR ZE— 2 5w N Ao
B IR 5 HR L AR R e EE R Co BEAh, S AREE 0~20 cm 3 O/N AR LTE N 14.52~16.50, KT
2 ETHCEKCE (14.2) R LSS, 2016) 5 B 48P 34KF (14.4) (Tianetal., 2010), B [
RXEBZE TR, F C. N TREWREE FHX, ON 5 C REMEK, 5N AME, % oN FE
%43 C IR H.

4% C/P W LA 1A ROR T, BRI C/P I P A R R I — A B R bR (W4, 2015).,
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W ER, 2 C/P<200 i, HIERA P W ILIER; 2+ C/P>200 I, fAEY) C ZRRIREN N, o 1%
HE R, P R R AR (3994, 2007) . AHF 73 C/P Fifi 35 4K 58 FE A 3 0 2 5 18 0 5 AR
asy, #EARNIEEDY 159.88~172.54, 1t T H EATHF7KF (66.74) L L&, 2016) S5 [E
SEIJIKSE (1360 (Tian et al., 20100, Uil BARRARGT BYTAR L EH C =14, (5 P 1A B IR,
XATREE HARSE T H3E P & B RARE 5%.

3% N/P AT HAE N WA Wiie s, R T 7R BRHIIBRI{E (Zhao et al, 2015), Koerselman
H Meuleman(1996)#2 HHEY N:P<14 B}, HPAKAMA T2 N R C(HHSE, 202D, 8 L X RARETHR
Hh 3% N/P BTG 9.03~10.70, K T2 EATHAFIK (4.28) ChLI AR, 2016), JRRT-#aril
P K (6.4) (Tianeral., 2010), HE/NT 14, kT iRBX L= B R XN Z TR, BEEX
RFE RGN, T3 N/P RGNS BRI S, BT A IE T R R AR T DA RO N IR
ERE GRS BN E . WM. WA, 13 NP 5 N HEZEIEHX (R2=0.624), 5P BEM
K (R2=0.395), 13 N EAFRARGEE 18 NP B R EFZR . AT AXE N REZRETHED
I AR N 25, (H T RARE B R, AT P I A Ve P 9855, 3850 17 Hb R A28 A v Il R B AR A
H, fRENRKA, FHNP R,
4 & B

HERRARKT L3R B KO R B, B SRR RN, 14 C. NL P 2 Je N5 B
s, RAGHHE 6 m B 148 C. N. P &&Ef s, RMGTHE 12 m BHRAK, REAGHTE 6 m X L3 C. N
MBRA R AFRRAKTEE B ML 0~20 cm 2 L3R SR AT 20~40cm, WHAREKINR . AFERK
5 SBT3 C/N L O/P ¥R T4 EATAR 38 I 7KF, B FL X AT AR 32 B85 0 R I E #1129, N/P ik
FEEAR LK, FFRX T3P uRE NG Z, FiE A T & R R E LR, (R BT Ak
W

e E BN

Bengtsson G, Bengtson P, Mansson KF. 2003. Gross nitrogen mineralization-, immobilization-, and nitrification rates as a function of
soil C/N ratio and microbial activity. Soil Biology and Biochemistry, 35: 143-154.

Guo JF, Wang YS, Chen GS, et al. 2006. Soil C and N pools in Chinese fir and evergreen broadleaf forests and their changes with slash
burning in mid-subtropical China.Pedosphere, 16: 56-63.

Koerselman W, Meuleman AFM. 1996. The vegetation N : P ratio: A new tool to detect the nature of nutrientlimitation. Journal of
Applied Ecology, 33: 1441-1450.

Liu R, Zhang WG, Jiang XL, et al. 2010. Study on the characteristics of degradation succession of Elymus nutans community and its
correlation tosoil properties. Pratacultural Science, 27: 96-103.

Maisto G, Marco AD, Meola A, et al. 2011. Nutrient dynamics in litter mixtures of four Mediterranean maquis species decomposing
in situ. Soil Biology and Biochemistry, 43: 520-530.

Majdi H, Ohrvik J. 2004 Interactive effects of soil warming and fertilization on root production, mortality, and longevity in a Norway
spruce stand in Northern Sweden. Global change biology, 10: 182-188.

Mao ZJ. 2002. Summary of estimation methods and research advances of the carbon balance of forest ecosystems.Acta Phytoecologica
Sinica, 26: 731-738.

Scharenbroch BC, Bockheim JG. 2007. Impacts of forest gaps on soil properties and processes in old growth northern hardwood-
hemlock forests. Plant and soil, 294: 219-233.

Tian HQ, Chen GS, Zhang C, et al. 2010. Pattern and variation of C:N:P ratios in China’s soils: A synthesis of observational data.
Biogeochemistry, 98: 139-151.

Wei XR, Shao MA. 2007. The distribution of soil nutrients on sloping land in the gully region watershed of the Loess Plateau. Acta
Ecologica Sinica, 27: 603-612.

Xu CY, Schooler SS, Van Klinken RD. 2010. Effects of clonal integration and light availability on the growth and physiology of two
invasive herbs. Journal of Ecology, 98: 833-844.

Xu QF, Xu JM. 2003. Changes in soil carbon pools induced by substitution of plantation for native forest. Pedosphere, 133: 271-278.

Zhao F, Kang D, Han X, et al. 2015. Soil stoichiometry and carbon storage in long-term afforestation soil affected by understory
vegetation diversity. Ecological Engineering, 74: 415-422.

Zhao JC, Su WH, Fan SH, et al. 2019. Effects of various fertilization placements on the fate of urea >N in moso bamboo forests. Forest
Ecology and Management, 453: 117632

Zhou GM, Meng CF, Jiang PK, ef al. 2011. Review of carbon fixation in bamboo forests in China.The Botanical Review, 77: 262-270.

fifi+ . 2000. +H3ARATHT. LA E AL ARk

MR 85, AR, 2019, S HIBRAR LI JSORIA T8 Wk /K oxe AN [R) S0 A QR PP A — BAR DY 220 ] VR A AR5 pK
B, ARAEMRAL R 2441, 47(2): 8-11

Mk 38, AR, 2020. PO R) AR B0 22 P& A PRATT AR 30T -9 0 8 K% SR AL M R AR B2 . ZRAB AR R 2241, 48(6): 146-

827



5\ E MO AR K 2 S15 M B 2 23

151

Xde, Sk, KL, 482019, AEME A N TR ITE— 1 i E B E S ERE. A2k, 39(24): 9152-9161.

KL, a0, TR, 252016, EBATMBRE A S BAFIE. WA AR, 40(8): 760-774.

EF MM 55 R R, 2019a. H E AR RIS Jb et TR EMolk R

B F MM F R, 20190, RFEMAE RS HHES. Jbat: S EMOL R

WK, BMRAE, B WL 2007, ARMCRAR AR 2R 2 4 398 5 UG AE K A S AR S, 38R, 38(6): 1213-1218.

OO, BAL, AR, 252007, TR 4 R XCE N D R R A R AR IR . AR AR, 27(1):
42-47.

R, BT, AAW, 2 2009, LR XAR AR N BEEHURM SRS 2R, HEEiR, 4002):
310-314.

X #g, JobHE, IR, 252013, WACARFZRRI B MOKEPE. mR ML SR (EREBLARRD | 37(3): 41-46.

XN, Ya/ORE, FERRRE, £ 2017, BATHAZARMY I FEA H- DD AEMEIRATIE B Seng . Aol Rl2E, 53(8): 17-25.

T IR W, FLE, S 2019, XUEAE AT R AR 0k - e HLER AT R BRAE B s . N AR SR, 30(4):
1135-1142.

8 ff, BSU, #%4, 25 2019, FIARN TR B AR EOE AT AR A8 2 A IR B A R R, B A SRR AR
2241, 25(5): 1036-1043

HOST, YO/, XU, 252020, BTMORIME L ZE SR S0 Al AE. A 24, 39(11): 3549-3557.

WS, MR, RRAE, 25 2014, AT S AR SR R N —— R AU I ARSI, 34(20): 5687-5695.

KIGTE, B 2014, ROLLIART M- TR M RINGER GRS, Molk k2, 50(9): 18-25.

H  Hh, M™IER, ks, % 2021 YA ST EAE R R ER UL SR, 45(7): 682-713.

FAERK, X B, XIfe, 25 2021, TR B A EIVE AR A 2 FE MR L3R I . N 53R EEAE SR, 27(4):
901-907.

T H, HHEE, BN 48,

RER, FRE, FHE,

REW, uHE H =,

WA, & 5%, EPL
879.

WAL, s, TN,

woEsl, s, W,

BER, BRI, 2R,

ik te, YRR, KB,

ik FArE, XYY,

TRVEFE, NURIFD, 4ROUA,

kTR, R, FRTE,

R, XU, YRR,

JEHAE, e, A,

2017. S RBHX REERERETE N. P A BRI 5T, Bb2ER, 26(8): 216-222.
2015. A2 FENEACHRA [F) 5 FE B4R LB R IR . AR SR B4R, 35(1): 8-12

2021, HARRARNT BT AR 4 B VA S5 A A R B MO RHRR 22224, 41(7): 42-51

. 2015, BRAGHE v e i R AR A T B A AR AARE. B AR TR, 30(5): 870-

BB R

2019a. WARFRARET R TIB BRI, S 2a0&, 38(10): 3015-3023.

2019b. HPRFARET IR S 1) TS AFAE R 72 VG AR 4R, 39(5): 917-924.

2020. FHPRFART BAT IR HE B Pl BE 1 B2 . AR S 53R, 40(12): 4169-4179.

2013. [ AEA FIZRBLBATMRARTRFIE (0 70 R MO B K 244R,, 33(12): 42-45.

2016. A FENL T xS Fa N AR 387705 R EiEPE RS2 AR 4522 4K, 35(6): 1403-1410.
2020. HPRFARE AR A IS HIBAT AR AN 3 I2 L. PR3, 40(8): 1407-1413.
2020. MRAFEE FESTAZAR N AR T W 2 BE AN 38575 IR, 38254k, 57(1): 239-250
2016. HFAETT AR R HXTAHAT R G, A AOLAT AT, 29(1): 24-28.

2015, (HBARMRA RIS FUEJE. ARARS IABE 243K, 35(2): 185-192.

BRERBBEERE

828



