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ET L0~ 50 cm )=, DR ACFEA G AKEMEEAE S 2L CONy C/P BREKT CK (P <0.05) ,
HIEAHSE. pH KT CK, 2% S EMN/P KT CK; 2) DR A CK A2 8] 0 ~ 10, 10 ~ 30, 30 ~ 50 cm
TELERSSEEFARE, DR&LE pHMEBHMKT CK, HAH 10 ~ 50 cm L2 pHHEEFK T CK (P <
0.05) ; DR 4bFE 10 ~ 30 cm )2 C/P BAK 10 ~ 50 cm + 2 C/N B & Z(LT CK (P < 0.05) , 30 ~ 50 cm +
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Changes of soil nutrient content, storage and stoichiometry of
Phyllostachys edulis after long-term throughfall exclusion

Cao Yonghui', Zhou Yan’, Fang Qing’, Zhao Ziqing', Li Jianming"*, Zhou Benzhi'

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry; Zhejiang Qianjiangyuan Forest Ecosystem Research
Station, Hangzhou 311400, Zhejiang, China; 2. Xin’anjiang Forest Farm, Jiande 311699, Zhejiang, China; 3. Jiande Forest Farm,
Jiande 311604, Zhejiang, China; 4. College of Forestry, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: [Objective] Elucidating the response of soil nutrients to long-term drought can better predict the impact of climate change
on the ecosystem of moso bamboo (Phyllostachys edulis) forest in the future, and can guide the production and management practice
of bamboo forest. [Method] This study measured and analyzed the response of soil organic carbon, total nitrogen, total phosphorus
content and storage, as well as their stoichiometric characteristics, to no throughfall exclusion (CK) and long-term throughfall exclusion
(DR) in bamboo forests using the “ceiling method” for rain interception. [ Result] The results showed that the average value of
available phosphorus content, hydrolytic nitrogen and organic carbon content, as well as the average soil C/N and C/P values in the 0-50
cm soil layer of drought soil were significantly lower than those in the control soil (P << 0.05). The total phosphorus content and average
pH value of drought soil were slightly lower than those in the control, while the total nitrogen content and N/P value of soil were higher
than those in the control . There was no significant difference in soil nutrient content between drought and control treatments in each
soil layer of 0-10 cm, 10-30 cm, and 30-50 cm. The soil pH values in all drought soil layers were lower than those in the control, with
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the pH value in the 10-50 cm range being significantly lower than that of the control (P << 0.05). The C/P value in the 10-30 cm drought
soil layer and the C/N value in the 10-50 cm drought soil layer were significantly lower than those in the control (P << 0.05), while the

N/P value in the 30-50 cm soil layer was significantly higher than that in the control (P << 0.05). Drought has increased the “surface

aggregation” phenomenon of soil nutrient content and the chemical stoichiometry. The organic carbon storage and total phosphorus

storage in the 0-50 c¢m soil layer under drought were lower than the control, while the total nitrogen storage in the soil was higher than

the control. Relevant analysis shows that the pH value of the control soil is significantly positively correlated with organic carbon,

total nitrogen, and total phosphorus storage (P << 0.01), while the pH value of soil under drought stress is only significantly negatively

correlated with C/N and significantly positively correlated with N/P. The total nitrogen, total phosphorus, and organic carbon content

in soil under drought are significantly or extremely significantly positively correlated with N/P (P << 0.05 or P << 0.01), while the total

phosphorus content is significantly negatively correlated with C/N(P < 0.05). [ Conclusion] The soil pH value, total phosphorus, and

available phosphorus content are the main influencing factors of nitrogen and phosphorus balance in soils under drought.

Keywords: Phyllostachys edulis; throughfall exclusion; soil; C, N, P storage; stoichiometry

B (O & (ND FIfE (P) JTREFMAES
RGFE MR S Y, RYeRE LR R E
Behr P IERR AR AR A S R T & L
B, (ERRMBRIGEIA T B EEAEH P A PR
(Soil organic carbon, SOC) »& 3k = 1) H L2
B AY, e IR A AN A R o i) EE R A R B
+3E N, P RAEYAE KA R EES ,
HIRKP 5 L PR B A s 13 C.
N 1 P AL R AE LI N IR R IARRAE, 2 A%
WESRAINRRIIIZ O, N ARMBEIE AL F5HF
TR B EE W, IR TR K E S
Ziabs U, LHE O/N BRI LG MR K
LR, 3 C/P BUNRWI IR P A R, N/P
AR N A2 e bR P

EAEELE ST, TR HRRES R
gipe A B MY BJRT, KRR T R AR
HE R A R B Rk SR e U, R
WEKIPFETFEEC, NMPFRSEHE. EE
502 B AR 2 1R SRR (A 7T b 1Y L+
B 7 53 50F - 5 R 0 8 AT AT SR R SR A A A2 Ak G
HETEWNHMES ARG U,

BT Phyllostachys edulis 523 [F 53 Atk ] W) E
TR Y, BRI 467.78 75 hm®, 32
OIATLE R H X 7, TETRUR ARG i U AT
FIEE R 5 LA RGUERRE [ 77% A7 P,
Hahs b 54287 NE VMK, 518
AR A B, RN EREm Y, 5
EAZEEHML, MHREE BT E R )
B P BRI, 7R A ET R TR AR H 2R AR
BRN, X B EEIR S A EE L
kRN B R B D . MR A
FEBRVT T 5 T B AT AR 338557 43 DR B PR 1) 155 452,
AN AT RF SR A IR R RS A
I, A URRE E BT R, i “Ti

B B T R AL, R KT RS BT
bR RS R R LA RN, A
BT L BN AT AR e e SR AR R A

I MR5RZE

1.1 WARXER IR IE R

A X T W VAR VLR AR AR A 2 R G0 AW
DUAE T35 e Ll M 4, AL T T L 5 AR R
[X (119°56' ~ 120°02'E, 30°03' ~ 30°06'N) . 4
SRR 16,1 C, EF KR 1 441.9 mm.
FIX BTN 20 42 60 SEACFIR, — B A TR
MAERE . BT TFEARMBEARE A, HEY
PEYJRFE 2.0 em, HIEEAEK. BAH RS B
WA 38.44 g/kg. 2.85 g/kg Ml 6.03 mg/kg. 2013 4
8 HFA, FEIRE. S m I A AR B AT ARk 1
B 61 20mX20 m [ EFEHL, HE ISR
R TS R ARG DL o ] 5 FEHUAR A1 0.95, K555
FE 3 875 #k /hm’, BT THIMZE (9.840.3) cm,
FHRE (13.2£0.5) m™,

12 #HmRTRiAE

20147 F, ££ 3N EINAREE (CKD (1) 20 mX
20 m FEHEFN 3 MR 540 B (DRD 20 m X 20 m
FEHLPY, AFNREHIESE 14 10 mX 10 m IR H
T4 . K DR FEHE 3 ANFETT 8 A KA B (A 2
R, FH CT0OMNE” BN TR P ARBRiL%
BN, ARAUET R AN 10 mX 10 m, 7£ DR FEih
PEE b TE 77 1.5 m &b PVC B KR A #5 2 4
FIRH CHIARA 11 mX 11 m) SEHEL A T4 /i 49D
T8 EFLEKEN 1 441.9 mm, B HI%FEK
WP ERTNE) o AT RN EAT
TRV IR ik HIER e, R A AR AR
SEMTRPETEY), FRFRE G XTI F L3k .
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Table 1 Location and natural conditions of sample plots in the initial stage of experiment for Phyllostachys edulis
A 3 o R o R SIZ A1 ik 42 S A bt
’ (Fk-hm ™) density position spect gradient /(°) DBH /cm height /m
1 103 3 820 0.93 R M 10 12.84£0.9 13.8%1.1
2 100 3740 0.92 1N FH 18 12.540.7 14.440.5
3 105 3725 0.88 R ARFEHL 12 12.940.6 14.240.7
201 4 110 3900 0.97 1N i1 10 127413 13.340.3
5 108 3 800 0.94 1N R 18 124+1.1 13.040.8
6 112 3750 0.95 LA VN 12 13.1+0.4 12.7+1.1
1 103 3223 0.60 R Y 10 10.1£1.6 13.0£0.5
2 100 2562 0.55 G R 18 104+2.3 126+1.7
3 105 2893 0.54 R ARHHL 12 104+1.5 12.0£0.9
20 4 110 6 694 0.85 i 3R 10 10.9£1.8 13415
5 108 6200 0.88 LAY [3E) 18 125+1.6 14.0+1.1
6 112 5600 0.80 R RFHL 12 12.840.9 143+1.3

t OFEHL 1 ~ 3: DR AbEE; FEMi4 ~6: CK 4b#H. DBH: fif%.

Sample plot 1-3: Drought treatment; Plot 4-6: Control treatment. DBH: Diameter at breast height.

1.3 HEEESHE

2023 4F 11 H A BT 2 K HE IR (W
FEH9a), fEDRMCK ¥ &R, %M
“S” JEIEEL 3 A s FZEC 1 AN IR, &
AT AR B LIRIRE 4 3 ) (0 ~ 10, 10 ~ 30,
30 ~ 50 cm) REELFE, FIHMAITNELE S L ER
JRAR L, WE IR LR E. BT REL
FEOAN, AFRTREeBILRE LR 54 4. Lkt
RS T A R ARRME, KA A
BEAS PR G 7 [ S50 EREAT . B KT
Jei, R FERE DT PREE M 3 4 AR Bl e iR 2
RIEWENRA, H DUk BER R IRt
P95, AT LSRN ENE. Frf LR
WHEE J5 i 0.15 mm FLARTH, W2 LIEA P 2%
A R A pH E P,

1.4 HIRIBUARFRNE 5%

K INEMSETENE LIEAES FKE
ek 1, R H,S0,-K,Cr,0, 3 5E E WLk & &,
F R LR e Bk e 2 A & &, £ HCIO,-
H,SO, W fift Jo, % F A Bh U b (kI i 4 1 &
H, RMHEAE (EAKEN 2.5 e 5 pH
{8 ®. DR FEHLAG 35K E BT CK B,

Horp CK ¥4t 0 ~ 10, 10 ~ 30, 30 ~ 50 cm -2
P E K E AN (11.88+£1.06) %, (11.86+
1.36) %. (13.19+0.45) %, DR £ # 0 ~ 10.
10 ~ 30 30 ~ 50 cm + )2 EHEPIHE K E SR
(5.15+£0.58) %. (6.3940.84) %. (7.02+0.45) %.
AN T A0 B S RIS WA (2014 4 11 HHAD
RAEREHD 3T L3R 0 S B

L5 HIEAES 5

% F Excel 2021 1 SPSS 22.0 # 1 i 17 %
gt o dr, 12 & 7 2 2 1 (One-way
ANOVA) MZ E H#E (LSD) i BAT 1%
EFRIAZ T RENM (P <0.05) , WdEZREN
ZNWT RIS T S AL EE . bR 55 FE X 138 TR 4 B b
s R ETE (P <0.05) o [N, x50
B fifE A BRI 3T Pearson A4y
Mro TIEEREB R A XNSE S (271

2 HERE5H5R

21 BRTEREREVLIEARSSHFETENTN

HIE 2 AT A, BATARIR] — - E A R 4
AR IR AR SR HLRR 5 B AE DR AT CK A2
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(B[ 22 57 A 355 DR AAFRAYL 0 ~ 10 em - Z2H
RS EET CK, L 10 ~ 30 cm LESHSES
F CK. DR 4:#E 10 ~ 30, 30 ~ 50 cm + 2 pH &
BET CK (P <0.05) , 0~ 10cm 12 pH 4
KT CK HAE . DR 4FE 10 ~ 30, 30 ~ 50 cm
+E N EFET CK (P <0.05) , 10 ~ 30 cm
+ )2 c/p BEMET CK, 0~ 10. 10 ~30cm +JZ
N/P & T CK HA & 2, 30 ~ 50 cm 1= /2 N/P &
ZmT CK (P <005 .
gE R, DR, CK &b HIEA%. A &bk,

IR SR WA 2 B BE L 2 R B s 3 1T B
BT RER &Y . DR ACE BT TIEAR . A R
IKFREPEEAG WLk & EAEAF -2 2 %7 E
# (P<0.05 ; CKAF 0~ 10, 10 ~30cm *
JR AR KB REAA NS B35 30 ~ 50 em
+EEREE (P <005 , &LEZIAHKES
EEREE (P <005 .

b+ 2R E RN, DR AP+ 45 B iR
W RBE, 0~10. 10 ~30cm LESBHSEYYS
30 ~ 50 cm LEEREE (P <0.05) ; CKAH
A b L R IR R I e B S5 . DR &b
P 3% pH fH BE - 2R BRI e RS, &L
EpHEZRALE; CK AH -3 pH HEE+ 2
R EE I 38 iz % 7+ &, HAE 0 ~ 10 30 ~ 50 cm
+EEREZE (P <005 . DR A+ C/N.
C/P F1 N/P [ifi 1+ 2 PR FE 38 g 1%, AR 2
ZIAI NP B ZEREE (P<0.05 , 0~ 10cm
+2ZC/P 5 10~30. 30 ~50cm - ZEEREE
(P<0.05) . CK 1% C/N. C/P [+ JZIRE 14
st E R, N/P U S0EWT T B, 30 ~ 50 cm
+ECPAINPHE 0~ 10, 10 ~ 30 cm L2 %
FuE, 30~50cm EECN50~10cm L)
ERELE (P<0.05 .

#2 FTETELEENHEFSTULHBHLRREHTWL

Table 2  Soil nutrients and stoichiometry of P. edulis under different drought treatments

o . SRE R AR R KRR N B
Treatment Soil depth /em Total mtroge{ll Total phosphor}ﬁs Available Phosphg)lrus Hydrolyzable mtrq‘gen Organic carbq?
content /(g'kg ) content /(g'kg ) content /(mg-kg ') content /(mg-kg ') content /(g'kg )
0~10 2.49+1.03 Aa 0.324+0.07 Aa 2.384+0.36 Aa 199.36+30.85 Aa 2421%5.61 Aa
DR 10 ~ 30 1.98+0.96 Ba 0.311+0.08 Aa 1.58+0.57 Ba 131.61+45.17 Ba 17.62+6.69 Ba
30 ~ 50 1.671+0.79 Ca 0.2940.05 Ba 1.024+0.21 Ca 111.53+39.29 Ca 14.73+5.28 Ca
0~10 2.611+0.64 Aa 0.3440.02 Aa 2.104+0.07 Aa 199.63+0.99 Aa 2448+0.12 Aa
CK 10 ~ 30 2.08+0.11 Aa 0.304+0.02 Aa 1.924+0.20 Ba 189.53+0.83 Aa 23.94+0.81 Aa
30 ~ 50 1.304+0.44 Ba 0.3140.03 Aa 1.314+0.25 Ca 99.85+22.16 Ba 13.50+3.51 Ba
Trfftfent So?l:jlz{;t';}%cm pIIjIIf/ilEue CN cp NP
0~10 424+0.11 Aa 10.131+1.96 Aa 75.6610.68 Aa 7.62+1.54 Aa
DR 10 ~ 30 4.23+0.14 Ab 9.15+1.05 Ab 56.771£6.71 Bb 6.29+1.45Ba
30 ~ 50 4.261+0.04 Ab 9.11+1.14 Ab 49.90+8.77 Ba 5.58+1.66 Ca
0~10 4.40+0.03 Ba 9.68+2.41 Ba 72.931t4.33 Aa 7.72+1.47 Aa
CK 10 ~ 30 4.51£0.08 ABa 11.56£1.02 Aa 80.911£3.17 Aa 7.04+0.89 Aa
30 ~ 50 4.58+0.03 Aa 10.50+0.88 ABa 44.001+15.65 Ba 427+1.85Bb

T ANFKRG PR FEAL IR 2 2 1257 8% (P <0.05) ,

/NG FRFRHFE L EARAT AT 27 583 (P <005 . .

Different capital letters indicate significant differences between different soil layers in the same treatment (P << 0.05), while different lowercase letters indicate
significant differences between different drought treatments in the same soil layer (P << 0.05). The same below.

22 BWTEREVIEASHE. KFETEN
T

% 3 A%, CKAHE IR EpEE 2R
(P38 IOZ AT 0, DR AERI e TR, W
FEANE 2 0] 2 R AN E 2 . DR 40H 30 ~ 50 cm
T E A EMKT CK, UK IIEN 24T,
30 ~ 50 cm 2 HIERE SN FEAKMEA B GE

ARG F T BTHIM M R A, DR Uﬁi&eﬁm
ﬁ&ﬁ%iki}zmﬁﬁﬁiﬁbuﬁﬁ AL, H& L2

25 EE (P <0.05) ; CK A 3G VLI i
SIS R, 10 ~ 30, 30 ~ 50 cm 12 H
Mg 25583 (P <005 . DR M CK ¥
LRGBS 2 IR IR W AR,
7E0~ 10. 30 ~ 50 cm L2 [0 ZFHEE. DR
A B - 398 4 B i e BE S 2 TR B 4 0 S 3 0 e
NF%, CK % FF% )57+ 5, DR AT CK AbEE &+
EEMEEERYAEE,
% 4 7740, DR ACFEH3EAHIBR. 3 %%k

KRR S B LM C/NL C/P R ZEKT CK (P <
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0.05) , M HIEAaMEE. pHEMT CKEANEE,
+ 3RS =R N/P ) KT CK. CK 1 DR 4b#
THECNP RN 65 6161701, BTk

EFIME (60:5:1) » DR AP HHEH HLIRE =
e ET CK, mEESEME ST CK,
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Table 3 Soil C, N, P storage in different soil layers in bamboo forest under different drought treatments

fhgm R ii%é%ii ﬁ*ﬂﬁf{ﬁ%% é’:}f\.ﬁ%% Xl
Treatment Soil depth /om Spll bulk . Organic carbgn Total mtrogin Total phosphggus
density /(g'em °) stock /(thm ) stock /(thm ™) stock /(thm °)
0~ 10 1.110£0.018 Aa 53.66*11.61 Aa 5.51+2.21Aa 0.71%+0.15 Aa
DR 10 ~ 30 1.29940.195 Aa 44.45+10.48 Ba 496+1.71 ABb 0.78+0.09 Aa
30 ~ 50 1.2824+0.242 Aa 36.4916.40 Ca 4.08+1.21 Bb 0.731+0.01 Aa
0~ 10 1.090+0.251 Aa 53.42+12.54 ABa 5.53+0.08 Aa 0.73+0.13 Aa
CK 10 ~ 30 1.1861+0.062 Aa 56.721t1.03 Aa 4.934+0.52 Ab 0.70+0.01 Aa
30 ~ 50 1.31440.119 Aa 35.07£6.02 Bb 3.37+0.85 Bb 0.8240.16 Ab

%4 TETFSLREN LRBEAREBRLEIHE

Table 4 Soil carbon, nitrogen, and phosphorus storage and stoichiometry of P. edulis plantations under different drought treatments

e EREE SR BREE R KPR B AL SR AHUBR A
Treatment Total nitrogen Total phosphorous Available phosphorus Hydrolyzable nitrogen = Organic carbon Organic carbon
content /(g-kg ") content /(g'kg ") content /(mg-kg ") content /(mg-kg ") content /(g'kg ") stock /(thm )
DR 2.04+0.93 a 0.31£0.07a 1.66+0.68 b 147.50+46.02 b 18.85+5.86b 134.60+28.49 a
CK 2.00+0.40 a 0.32+0.01 a 1.77+£0.42 a 163.00£54.93 a 20.64+0.86 a 14520+5.49 a
PR AR
b
Tr %tf it Total nitrogen Total phosphorus II—)II_f/f C/N C/p N/P
catme stock /(thm %) stock /(thm %) privalue
DR 1455+5.14a 222+0.24a 424+0.01 a 9.46+1.38b 60.78£5.39b 6.49+1.55a
CK 13.83+146a 2.25+0.30a 4.504+0.09 a 10.58+1.44a 65.95+4.83a 6.34+141b

23 BWMTEEEMNLEFSSE. HEMLE
THERH S ERENEL

AT R E & K3 MR B
FAEE, DR AGHE S, . (RS2 BE 505008 3 000 ~
3400+ 2 700 ~ 3 000 12 300 ~ 2 600 £ /hm’, CK
A FE S . AR B2 0N 6 400 ~ 6 800
6 000 ~ 6 400 11 5500 ~ 6 000 ¥k /hm’. H1% 5 7]
M, BEEM BRI, DR ACEERR T3 C/N 2
BE NN (P <005 , HAihtgERS S8R
12T B R pH E I3 B E N (P < 0.05) .
Bl AR 55 BE R N, CK ALFR 345, Kt
BB S BB, HA A KRS % R
TRAEREEERTE, TEHEEERSMH K
RS ES . KEEKR) ZREE, S%E
Wl LIEEIRSES . KEEKRS ZRE
Fo BEEMRD BN, CK AHE 3G 20 &
B CN BT R, BAEAFRIMR % B (A3 2
FHE (P <0.05) ; C/PFIN/P BEE M3 L)
WS RE ST, BAEA R % B 1) 35 22 e 1 3
(P <<0.05) o CK Ab¥AV L3485 E A pH H
TEANFIMR ) %5 BE 1) 22 S AN B3

FHIEAR LS, AR T FAC B 5% 7 &

BAAEZESF. DR A &, P& MRS ISR
SEIEET CK (P<0.05) , &% WK
T CK; (REEM I L4485 E KT CK
(P<0.05) , HAMSERE S CK ZR A3
H R BEAR S ) LA MU AR R R S B
BEMT CK, m%EMAS T ERANRE; S%E
Mo B LA A S 'R EET CK, P K%
MM EZLT CK (P <0.05) ; 5. TEHE
Moy ) 1458 C/N ¥R ELT CK, R EMARMET
CK HZERARE; K%M 115 C/P KT
CK, [UERZHEMD ZREE; . PEEKRDH
TIEN/P W ET CK, hHEEKRSEREE, KEF
EHEZELT CK (P <005 ; &HFEKRITH
+3% pH HI B ZELT CK (P <0.05) &

B 6 Rl 1, Bl A MRS 2 BRI HE N, DR Ab3
IR REEAE VLM ES R EE N, WL
e 75 B U)o A PR 23 RE R B T R R R (P <
0.05) . CK 4P -5, 2BEAA VLA R AL
ARy 2 3 22 i (P <005 , L
4 W s B R WL fids 2 350 T 55 K 40 25 5 1 386 T
JeTtE g, bR UG I A AR O R 3 N o
B JE o, b N BE A AR 5 R B B e A S
Bé. HFEMZETS, LEFRSMEEE DR 5 CK



46 3%

A2 S A s AN e O 31

REFR 7 A 2 5 2% (P < 0.05) . DR AbHE =25 B
Mo r ISR, M amEEYEEET
CK, RHFEM I HESR . SBMA P E

B8 ZART CK; Iy w8 MR 2y (1 L 38 4 R
BE T CK, B LRGN EE KT CK
(P <0.05) »

%5 TRTELEENTRERNEE. UETEMKIBENTL’

Table 5 Changes in soil nutrient content and stoichiometry of moso bamboo under different drought treatments with stand densities

wm wagm SR A O KARFER R
Treatment  Stand density otal n1trolgen/ Total phosp]horus/ Organic calrbon/ ) Hydrolyzable 1 Available 1
(gkg ) (gkg ) (gkg ) nitrogen /(mg'kg ')  phosphorus /(mg'kg ')
] 2.704+0.50 Aa 0.35+0.02 Aa 22.99+4.89 Aa 174.68£42.05 Aa 1.931+0.74 Aa
DR i 2.041+0.42 Ba 0.31+0.01 Ba 18.85+4.74 Bb 147.50£26.02 Bb 1.661+0.45 Bb
i 1.394+0.33 Cb 0.264+0.01 Cb 14.71+4.18 Cb 120.32+£25.19 Cb 1.3940.51 Cb
=1 2.28+0.73 Ab 0.311+0.04 Aa 21.25+4.39 Aa 167.79+£44.25 Aa 1.651+0.44 Cb
CK LS 1.724+0.63 Cb 0.324+0.01 Aa 20.03+6.80 Ba 158.214+24.36 Ba 1.90+0.36 Aa
i 2.0010.66 Ba 0.31£0.02 Aa 20.64+5.19 Ba 163.00134.59 Aa 1.771+0.24 Ba
SN i
Trfftfint Stiflf&fn%ity CN o NP plzlf/lﬁle
[ 8.49+0.23 Cb 64.59+3.72 Aa 7.59+0.67 Aa 4.311+0.03 Ab
DR i 9.46+0.58 Bb 60.78 +3.34 Ba 6.49+0.83 Ba 4.244+0.01 Bb
ik 10.44+0.93 Aa 56.97+6.31 Cb 5.40+0.77 Cb 4.1740.04 Cb
= 9.57+0.42 Ca 69.3614.05 Aa 7.33+0.62 Aa 4.511+0.06 Aa
CK i 11.6010.16 Aa 62.53+£5.67 Ca 5.35+£1.07 Cb 4.481+0.05 Aa
i 10.58+0.53 Ba 65.95+9.42 Ba 6.32+0.86 Ba 4.504+0.09 Aa

T ARKGFRRRE — T R T W ZREE (P <005 , RENGFEFRMFEEETART P2 WZEREE (P <005 . FH.

Different capital letters indicate significant differences in density among the same drought treatments (P << 0.05), while different lowercase letters indicate

significant differences between different drought treatments under the same density (P << 0.05). The same below.

*6 EMNAETRELELIRFDHEEHEMIEENEN

Table 6 Changes in soil nutrient storage of moso bamboo under different drought treatments with stand densities

e Moy T E ﬁffﬂ@%ﬁ%% %’:ff\ﬁ%% Rk
Treatment Stand density Spll bulk . Organic carbi(z)n Total mtrogin Total phosph(gzrus

density /(g'em ) stock /(thm ™) stock /(thm ) stock /(t-hm )
=1 1.124+0.03 Ca 51.58+10.43 Aa 6.061+1.07 Aa 0.80+0.06 Aa
DR LY 1.23+0.10 Ba 44.871+8.59 Bb 4.85+0.72 Ba 0.74+0.04 Bb
fic 1.34£0.19 Aa 38.15+6.18 Cb 3.64+0.37 Cb 0.68+0.07 Cb
[ 1.12+0.18 Ca 47.11%£3.99 Cb 4.951+0.68 Ab 0.68+0.05 Cb
CK Ex 1.2740.13 Aa 49.70+6.65 Aa 4.27+0.37 Cb 0.82+0.11 Aa
fic 1.2040.11 Bb 48.40+1.67 Ba 4.611+0.11 Ba 0.75+0.06 Ba

7 nl 50, 5% Lk =1t & C/P. pH
HmARE, L8RS S E. C/N. N/P
wE (P <005 ; W% LIRS &8 A
IR R, R T R AL B AE X
TIEFR S E R AT R R E (P <0.05) .
Mo R LIRFR R R (P <0.05),
T SRR o 8 BE (1) 22 HLARE 0 I 97 o it 2 1) 52
M2 (P <0.05) .

24 BWMTEEEMLEENMRSHEBNELE
THEMEEREXMY

i 8 il W, CK 4b¥ 3 pH 15 55 Tk %k 1k
B EWREZEIFMEX (P<001) , TEN. K
R RS ESWMABME R 2B ZE ML (P <

0.0 , AMBSES % MEEWNEEfHEX
(P<0.0D) , SN EREAML (P<
0.05) . CK Ab¥ LAY S &S C/P 2R#EIE
K (P <005 , 5NPENEZFEML (P<
001) ; £HSEENPEREFEEMR (P<
001> , 5CNERZEFMAE (P<0.05 . DR
A FE - 358 BE AL M 5T 5 i U i TG Y A O
TIEAENK. 2HMEESES NP EHREEIE
MK (P<0.01) , HIEpHESE N/P 253 1EAMH
K(P<0.05, 5C/NEWEZEFMKP <001,
i bnThn, 5 CK Ab3EAHEL, KIAEN R meE T
BT EEARE. KRR RS X N/P )
FHIEAHSEAE R, FRAR T 3% pH R B R 1 1
TEFHRAER



32 HOKEL S KB TR BT EER &8 MEAL AT RN %8

KT TEMKIBEENTERSEE. UETERMEFNNEZEN'

Table 7 Significant effects of drought and stand density on soil nutrient content, chemical stoichiometry, and storage

1235 Significance

£ Nk
Soil et o o = X A
Stand density Drought Drought X Stand density

& Total nitrogen 0.000 0.000 0.000
N 42T Total phosphorous 0.000 0.023 0.000
Soiiﬁiﬁ i%ent A MUK Organic carbon 0.000 0.005 0.000
JKAEM % Hydrolyzable nitrogen 0.000 0.016 0.000
H %% Available phosphorus 0.000 0.000 0.000
CN 0.000 0.001 0.000
R I C/P 0.000 0.170 0.000
Soil stoichiometry N/P 0.000 0.000 0.000
pH {E pH value 0.000 0.194 0.000
T g4 Soil bulk density 0.000 0.014 0.000
S B HLBAA & Organic carbon stock 0.000 0.000 0.000
Soil nutrient storage 4% fi% i Total nitrogen stock 0.000 0.000 0.000
4= fifi i Total phosphorus stock 0.000 0.000 0.000

£8 TRTRELEENLEPUMRSHRABEEMULITEBHOEXMES T
Table 8 Correlation analysis of soil physical and chemical properties with C, N and P storage and stoichiometry in P. edulis
plantations under different drought treatments

g = = b A'\E =) = =) % b A’\E
ey i LU i e CHER S gpman Aamgas o0
) 7 Soil bulk p Total nitrogen Organic carbon  Hydrolyzable
Treatment ~ Component . pH value phosphorus . phosphorus
density content content content nitrogen content
A B it 0.541 0.955%* -0.787 -0.805 -0.979%* -0.983%* -0.854*
RS E 0.375 0.967%* -0.643 -0.803 —0.948%* -0.957** ~0.949%*
ATt B 0.538 0.917%* -0.797 -0.739 -0.995%* -0.995%* -0.815%
C/N 0.988%** 0.432 -0.917* -0.550 -0.426 -0.416 -0.010
c/p -0.162 -0.568 0.490 0.240 0.875%* 0.864* 0.610
N/P -0.923%%* -0.622 0.984% 0.609 0.709%* 0.698 0.274
) LAk i B K . —0. . —0. —0. —0.
R IR 0.465 0.296 0.111 0.089 0.396 0.588 0.685
Eorakizs 0.297 0.455 0.065 0.263 -0.222 -0.429 0.541
KR 0.588 0.185 -0.227 -0.031 -0.508 -0.690 0.775
C/N 0.231 —0.954%%* -0.758 -0.864* -0.519 -0.302 -0.198
c/p -0.870% 0.173 0.550 0.388 0.781 0.906* 0.941%*
N/P —0.848%* 0.821* 0.981%* 0.927%* 0.993%* 0.937%** 0.890*

TR RIR P <0.05 EEME; = RIR P <0.01 EEME. * Indicating significance of P << 0.05; ** Significance of P < 0.01.
25 BWNTFREEENIEUEITERABGSE At AR IEAHOG (P << 0.01)

R 3o

B 1 AT %1, CK AbHE 13 C/P. N/P 5 3%
ARG R R AR, K OP H5LE#MEE 31 FENEMTERSESE. HEMLETES
BEEFETHMK (P <0.05) , C/N5-#pmE oA
w2 IEMAX. DR A3 C/N. C/P. N/P 5+
R ARG B 2 G, Hrh C/P 5 3% fr A i
BEWEEENMKX (P <0.05) , #U DR AL
KB C/P A1 C/N FI T L A i i = AL 2R . DR
AT CK A3 - 38k SR i 12 [R) 35 S 0 38 I AR O
(P <0.01) . CK AT+ 35 6k & 5 ik i 0%
SBEIEMFE (P<0.01) , DRAHLHEE®ES

FRAEWEK P BB RG AT P R
it A R Thee "V P A . BT RREE
ZWETE. B, HAT K R ) P
EHAERTRPTRE (TR 9 a) xB1T LA
WEIR I S il N AL AT R AT TR D
T o0 L3 IR g TR P AR S, bk
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DR
1.00 1.00
Sp Sp
0.61 0.62
Sn Sn |
N/P ) -V:" ) ... 70' 1 6 N/P _ 70. 1 5
c/p | -0.19 BN -0.76 | -0.73 | -0.83 Cc/p
-0.55 -0.53
C/N 0 ) 93 C/N
-0.94 -0.91

Sc. Sn A1 Sp 7 AR A WUBRAL I . A AR

* FoR P <0.05 MEEM, ** 3R P <001 MEHE.

Sc, Sn and Sp represent organic carbon storage, total nitrogen storage, and total phosphorus storage, respectively. * significantly indicates significance at P << 0.05; **
indicates significance at P << 0.01.

B FARTFRLEEVTHRBRABEESHUFTENEXMS

Fig. 1 The correlation between carbon, nitrogen, and phosphorus storage and their stoichiometry in soil of moso bamboo

under different drought treatments

BB R e SN B, T AR E B
PR AE T R R A R, R R AR
Ak o A WK 45 R RN Th R s ) o< UYL G A T
N, TEFAC T g 0 HLE R A K, X
S AE YA MR S5 3 PY, X 5 AR T A
—3, DR ALFE 0~ 50 cm -2 HIEA YRS E
PR ZELT CK (P <005 , 0~30cm L2H
WU S AR T CK. T2 51 M S 5ea HLR &
TBE, AT RE A R R I B AR A A 1
D T N R BN B AR iR
/Wﬂmﬂme@%ﬁ%ﬁMFﬁi%%\m
BRI, B HERS S E I E
$$ﬂ%ﬁ7fMQE¢%m%mﬁﬂ%<P<
0.05) . DR &b¥Err. K% FEM o 1) LA NIk &
BEYREKT CK, ®EEARS N LIEGHRS &
5 CK ZRAEE, RWTT2FHLEAIKE
HNBE, TTREIE T R AU (R RS L
M. DR ACFER, B3 C/N BEE AR 2 B 3
BE TR (P <005 , HihtiERS S8R
12T AR AN pH AR Y5 B A5 BR 2355 P (1 14 0 v ¥
EHN. CK AbEE 83700 & Rt BN A
RG> 5 FE B3N 2 56 R J5 FHEUE FH E B SS,
ORI SS. SREW, BT LERSS
B EAE DR 5 CK AbFE 2 JA) ) 22 5 8 1
ZAREER MR, Wik, ETREENTHKRKS
BEE, N ERSEES TR B
AN A, KATREFZM4T, HBEEAS=E
MR, T SRR A R T P, 3 o/NvP
HeR AT DU A S FRRES, TR, Rk

TR T AR A K R R AL AN T R 8] 1
1y 2> BEE VBRI R R A2 4k B, Mariotte 25 7
N, B RARRAS TR T P, 244 N
Yk BRSO, BN T A MA S E, N
MiHEm T 3 N/P. B FAE /T BAT AR50 2 XS
T RACER P AE R N K, DR ALIE . R
Mo HIESEEREEZE ST CK, MK KR
MRS RIKT CK; M, DR AHE S, H&%E
MO 3 N/P = F CK, 7R3 E M4y 5 CK 2
RWE, EIREEARS BERT CK. X—45 58Ul
B, ERRIT TSR IR R SRR, N
B N, AR, TR
PR T RMAESRAM LA EIKRE, HASME
I s B U538 RAF 98, DR AR 0 ~ 50 cm
+E KRR RO S & UL S 3 C/N,
C/P B EZEMLT CK (P <0.05) , &i&E B
T CK, KPKWEWTF4mmk 7 E7T0 ~
50 cm L EIIAE MU R, T T A .
AR FTEs SRR, IR K~ ) 1 3%
AHUBRAEAE IR @, REF70H, CK Ab#E 1
C/N. C/P F1 N/P 4735124 10.58. 65.95 1 6.34, DR
Ab PR A4 C/N. C/P FIN/P 43 51 N 9.46. 60.78 Fl
6.49, CK 1 DR Ab ¥ 135 C/N/P [T 38 5 5 A
65:6:1F61:7:1, e TIREFIIME (60:5:1) .
SEREW, KIAEW T A8 7 BT L
RS L3R AT BN E . 5 CK
AbFEAR L, DR AR 3% pH {E X C/N AR 5 3 1
FHOCAE AN N/P 1) 3232 15 AH SR ¥4 Bt ot
— AR, R KT R AN L
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pH {H, AR L 3G HLT L3 R R 5 ik
DR 4bF+3 C/N. C/P. N/P &304t & 5+
B E G R 2 OAEE, Hd O/P 5 IigEmA
it B RE TR, SHHKIHEW T 2581+
BEUIRM C/NL C/P AT EIEE G AL R . 1M
DR 4b#E+ 3 pH 5 NP 2 B# EM%, 5 CON
SR E A, RPKIENT551E S5 m
% pH H, WREE R T BT AR R, M
WA E B EEZFEEZRS, s AEE R T
YRR R P REFFT, DR AL EE 3 N/P
mT CK, WHEBEMTAEKHTRE T8RS & E
BRIk, AR SR, (HE BT 2 15
TIR AL TR R 7 HRES, 75 B0 B R & K
W 5 1) B T S

3955 o0l AT DA e HEAE A g
Li & WHFREH], 0~ 60 cm 12 B4R 35 B 6k
BT HME N 104.14 vhm?®, 5T FRE 3464 =
H)ME (80 thm®>) o AHWFFLH, DR 4L 0~ 50 cm
+ 2 ) & 3% B 4% B N 134.60 thm®, CK Ak #E N
145.20 thm®, 37T 3 E 36k T .
CK Fl DR &b 777 36 1 35 B ik &2 53 70l o 2.25.
2.22 thm?, ZAKTRER R TIME (6 tvhm®) o

32 FEMNTRLELEFSSE. HEMKLE
THEFFHERST

BEE T R A K, I S E s,
X ] R KT B AR N R A U B RS
SHEFEETEW LR EARY R,
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REA M R E I R EE N R Y 7
AHFFiH, DR ALFE T 3EE A S E7E 0 ~ 10 cm
+TEmT CK, HAdKHEN 55, L#Eeh
I B 2R 2 B A RO A e IR AR AR
Y, Vi s R .

B ARRYE, BMARLIEEIR S ESMHE
TR RS I B Y, MR s BT+
S U B R A R FEE P 485 o g PRI P
S5 RAL, ABFFTH CK AAF % L2+
A WL B £ 5 B A 48 IR R O 3 R 3 R B
CAEVFR K, 0~ 10. 10 ~ 30 Al 30 ~ 50 cm
7 0 R WLk A B i A R R ) M SR
NAeT R R N RS, AT CK AR A AL
Tk it B2 i A~ 438 R B 10 389 I (R R SR B R S B s
T BE, A HLBAE EALE 10 ~ 30, 30 ~ 50 cm 2
Z M Z 553 DR AR T3 HLAK % 5 HE 1158
RERE MR, BSLEREREE. WA
TR FE RN, DR ACEE) -3 C/NL C/P F1 N/P
BN, W50~ 10 ecm (I E L2 A,
10 ~ 50 cm IR 1 2 (A U A WL fh s
R, XEF S BT A KR A i I
TR ()2 B AT A& A O, BT /R B — 27T

4 £ i

bR LI EA RS R4, I A
A AN HUBK & 2 Ak S B HFIESE DR 5 CK
AhER R ¥ 2 S B2, HZ HIEEER N, &+H)2
+ 155y & EAE DR 5 CK A FE (A 2 R L PR
=, MLEHEEAN ST ZH DR 5 CK A3 H) 2
FRF. 5 CKAFAMLEL, DR AFELE 10 ~ 30 cm
+ 2B A R, 75 10 ~ 50 cm LR R
A HEARMA PR R KA T 2 A
5T BT R ERE IR o KA E L “
HMRENSG” . 5 CK AFAMEL, DR AFEHIGS T
THEFE S EM pH 5 0 ~ 50 ecm 42 (1) 3 h5
R A S, $2TF T L3 pH (B IR E L
LUFRRER . KT R0 S0 0m i aw
SEE NP P IEMCREE, DA IEARS
®5 ONME MR, Fik, KEENTE
J&, PEm 3 pH AT T LA ML R,
ST TR A BT R, N R 1 pH
B, s LA VLR g R, Rk
A ok )



46 3%

A2 S A s AN e O 35

SE3CHR:

(1]

(4]

[10]

Sun Y, Liao J H, Zou X M, et al. Coherent responses of terrestrial
C:N stoichiometry to drought across plants, soil, and microorganisms
in forests and grasslands[J]. Agricultural and Forest Meteorology,
2020,292-293:108104.

Mt s R, 50, 5 BB BITAR L IEA
FIH 7 A AL B AL - S5 M I R 0], 82 AR 38 i
2020,31(1):25-34.

Yang C B, Ni H J, Su W H, et al. Effects of management
measures on organic carbon, nitrogen and chemical structure
of different soil fractions in Phyllostachys edulis plantations[J].
Chinese Journal of Applied Ecology,2020,31(1):25-34.

B BT IRBIR R SO TR E RIS [D]. dbat
AEEHOL KA 2018:6.

Li C. Research on the management regulation and control of carbon
accumulation characteristic and carbon sink function in moso
bamboo forest[D]. Beijing: Beijing Forestry University,2018:6.

Li SY, Zhang A, Song H Q, et al. The dominant factor affecting
soil organic carbon in subtropical Phyllostachys edulis forests is
climatic factors rather than soil physicochemical properties[J].
Forests,2023,14:958.

Tang X L, Xia M P, Guan F Y, et al. Spatial distribution of soil
nitrogen, phosphorus and potassium stocks in moso bamboo
forests in subtropical China[J]. Forests,2016,7:267.

Liu Z P, Shao M A, Wang Y Q. Spatial patterns of soil total
nitrogen and soil total phosphorus across the entire Loess Plateau
region of China[J]. Geoderma,2013,197-198:67-78.
Zechmeister-Boltenstern S, Keiblinger K M, Mooshammer M, et al.
The application of ecological stoichiometry to plant-microbial-
soil organic matter transformations[J]. Ecological Monographs,
2015,85(2):133-155.

ST, T SRk AR TR ) BB A B IR
T AR AL T R R AE S IR B R 2 [T]. SR RL S ,2024,45(10):
6050-6060.

Wu Y P, Ding M J, Zhang H, et al. Characteristics and drivers of soil
carbon, nitrogen, and phosphorus ecological stoichiometry at the
heavy degradation stage of the alpine meadow[J]. Environmental
Science,2024,45(10):6050-6060.

WRGE, R, BRI, 5 L RURIC VDA [ bR A 2R
LI RARRAE (7] B AR S 24 ,2022,33(12):3312-3320.
Cao W IJ, Li Y Q, Chen Y P, et al. Soil stoichiometry
characteristics under different land use types in the Horqin sandy
land, China[J]. Chinese Journal of Applied Ecology,2022,33(12):
3312-3320.

Ault T R. On the essentials of drought in a changing climate[J].

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Science,2020,368:256-260.

Shi Z, Thomey M L, Mowll W, et al. Differential effects of
extreme drought on production and respiration: synthesis and
modeling analysis[J]. Biogeosciences,2014,11:621-633.

Lopez R, Javier C F, Martin-Stpaul N K, et al. Coordination of
stem and leaf traits define different strategies to regulate water
loss and tolerance ranges to aridity[J]. New Phytologist,2021,230:
497-5009.

Vargas G G, Brodribb T J, Dupuy J M, et al. Beyond leaf habit:
generalities in plant function across 97 tropical dry forest tree
species[J]. New Phytologist,2021,232:148-161.

e B, SR T AR L5 R D AR I B AT
W R 2R A A T A S D], 2 2 A AR ,2021,41(4):
1440-1450.

Gao X M, Liu S R, Wang Y, et al. Effects of throughfall
reduction and nitrogen addition on stoichiometry of leaf and fine
root in Phyllostachys edulis forests[J]. Acta Ecologica Sinica,
2021,41(4):1440-1450.

Tauca F, Houle D, Dupuch A, et al. Microtopographic refugia
against drought in temperate forests: lower water availability but
more extensive fine root system in mounds than in pits[J]. Forest
Ecology and Management,2020,476:118439.

Zhang J L, Lin G G, Zhao Q, et al. High adaptability of Pinus
sylvestris var. mongolica to drought-induced soil nutrient
deficiency[J]. Ecological Processes,2022,11:39.

ML AR Ry o (R R AR B (M. et - o [ Aol
Hi AL ,2019:3-5.

National Forestry and Grassland Administration. China forest
resources report[M]. Beijing: China Forestry Publishing House,
2019:3-5.

FiFE, EHSE, KEE & REBTHES RAEREER
Mo 22 5 [J]. ARSI SR ,2013,22(1):1-5.

Ji H B, Zhuang S Y, Zhang H X, et al. Zonality variation of
carbon storage in Phyllostachys edulis plantation ecosystems in
Chinal[J]. Ecology and Environmental Sciences,2013,22(1):1-5.
T, W e, S RIS S BT R
IRETE ASRFAE (7] M BRERT T ,2017,30(2):285-292.

Niu L M, Miao J J, Peng D C, et al. Variation patterns of soil
microbial community of Phyllostachys edulis stands under long-
term extensive management[J]. Forest Research,2017,30(2):
285-292.

SKIES, SRS, TR, & REM T BT HES RS mtE
BRI (7] 13 ,2014,46(3):413-418.

Zhang H X, Zhuang S Y, Ji H B, et al. Estimating carbon
storage of moso bamboo forest ecosystem in southern China[J].

Soils,2014,46(3):413-418.



36

HOKEL & KW T FREET g &8, mEftE2u

5 8 1

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Yang C B, Ni H J, Zhong Z K, et al. Changes in soil carbon
pools and components induced by replacing secondary evergreen
broadleaf forest with moso bamboo plantations in subtropical
China[J]. Catena,2019,180:309-319.

Liu X X, Luan Y N, Dai W, et al. Factors affecting soil organic
carbon in a Phyllostachys edulis forest[J]. Journal of Forestry
Research,2019,30:1487-1494.

JARR, =BT, HRE ST ENAREREBMMES N
H A8 b S 85 - (R 5 ) [J]. o g Mol B R 22 224 ,2026,
46(4):130-138.

Zhou Y F, Yuan H P, Zhou Y, et al. Impact of drought on the
diurnal variation of photosynthesis and environmental factors in
Phyllostachys edulis leaves of different ages[J]. Journal of Central
South University of Forestry & Technology,2026,46(4):130-138.
v, R, U AR R A M A TR AR R
T A RS RS B E 0] R,
2020,40(13):4425-4435.

He G X, Wang Y, Peng S X, et al. Soil carbon, nitrogen and
phosphorus stocks and ecological stoichiometry characteristics
of different vegetation restorations in degraded mountainous area
of central Yunnan, China[J]. Acta Ecologica Sinica,2020,40(13):
4425-4435.

B M AN B R L AR A B U5 (M. B o E bR
HipRAE ,2000:334.

National Forestry and Grassland Administration. Forest soil
analysis method[M]. Beijing: China Standard Press,2000:334.
i+ H R A A BT M]3 R BT B RO R A
2000:25-114.

Bao S D. Soil and agricultural chemistry analysis[M].3rd ed.
Beijing: China Agriculture Press,2000:25-114.

Guo L B, Gifford R M. Soil carbon stocks and land use
change: a meta analysis[J]. Global Change Biology,2002,8:
345-360.

Mcdowell N G, Beerling D J, Breshears D D, et al.
The interdependence of mechanisms underlying climate-driven
vegetation mortality[J]. Trends in Ecology & Evolution,2011,
26(10):523-532.

Farooq M, Hussain M, Wahid A, et al. Drought stress in plants: an
overview[M]Plant Responses to Drought Stress. Berlin: Springer,
2012:1-33.

N, AR, X & ANRIZE T R BT 2 R
Fewgl T RE 22 5 1% (7], vh i MRl BHBOR 7 27 4l ,2025,45(11):
115-126.

Sun Y, Li Y Q, Liu R, et al. Differences of species diversity and

carbon sink capacity of moso bamboo forest under different

(31

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

management modes[J]. Journal of Central South University of
Forestry & Technology,2025,45(11):115-126.

Khalili B, Ogunseitan O A, Goulden M L, et al. Interactive
effects of precipitation manipulation and nitrogen addition on soil
properties in California grassland and shrubland[J]. Applied Soil
Ecology,2016,107:144-153.

Boyer J S. Photosynthesis at low water potentials[J].
Philosophical Transactions of the Royal Society of London Series
B: Biological Sciences,1976,273:501-512.

Sardans J, Pefniuelas J, Estiarte M. Changes in soil enzymes
related to C and N cycle and in soil C and N content under
prolonged warming and drought in a Mediterranean shrubland[J].
Applied Soil Ecology,2008,39:223-235.

Gurevitch J, Koricheva J, Nakagawa S, et al. Meta-analysis and
the science of research synthesis[J]. Nature,2018,555:175-182.
Nie X Q, Li C B, Ren L N, et al. Different responses of soil
element contents and their stoichiometry (C : N I P) to different
grazing intensity on the Tibetan Plateau shrublands[J]. Frontiers
in Environmental Science,2023,11:1170507.

LiuJ T, Gu Z J, Shao H B, et al. N-P stoichiometry in soil and
leaves of Pinus massoniana forest at different stand ages in the
subtropical soil erosion area of China[J]. Environmental Earth
Sciences,2016,75:1091.

Mariotte P, Canarini A, Dijkstra F A. Stoichiometric N : P
flexibility and mycorrhizal symbiosis favour plant resistance
against drought[J]. Journal of Ecology,2017,105(4):958-967.
Sardans J, Urbina I, Grau O, et al. Long-term drought decreases
ecosystem C and nutrient storage in a Mediterranean holm
oak forest[J]. Environmental and Experimental Botany,
2020,177:104135.

s S, SR, FLEEAS &5 RUBOMAE A28 BT (KA
ATV EAFAE [J]. Wi R AR 5 54R ,2015,32(5):661-667.
Gu H H, Weng J, Kong J J, et al. Ecological stoichiometry
of Phyllostachys edulis leaves with extensive and intensive
management [J]. Journal of Zhejiang A & F University,
2015,32(5):661-667.

MRASE X, 58350, 55 L ARG IC 7 U0 B 47 AR At
S LA R A (). U )1l R 224 ,2018,36(3):
323-328.

Chen B X, Liu G L, Cai C J, et al. Effects of fertilization modes
on carbon reserves and soil physi-chemical properties in a
Phyllostachys edulis forest[J]. Journal of Sichuan Agricultural

University,2018,36(3):323-328.

[ ASSCHRL: FRCHE ]



