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WE: A TR ADE MG APk K BAT Phyllostachys edulis SEAESN AR KB, DLBATSEAE S
FERE, Bt T 4 AR IR Po( 2.29 mg-kgt) . P1(5mg-kgt) . P,(7.29 mg-kgt) . P3(10 mg-kgt),

I T 3 ANARIFRY DT KT Ny (0 kg-hm2-a™) | Ny (30 kg-hm?a™), N, (60 kg-hm?-a™) , SR
SHEHE E SR pH RIN, P K &8, DIKBSUE A KN, 2200, SxRMHN, Sl
DR (PN, ) PR SR MBS R AUES R AREEE (P<0.05) , 435I bHEHE I 30.01%., 75.00%
F19.76%; FEACARHETIE pH, WEFHK BRI SR, PRS0 - 1.52%F1 - 33.96% ( P<0.05) . Z&DF
(PoNy) RGBT T A EFNRELL (P<0.05) , Bl XTIEEINT 24.59%F 76.38%; &% (PN, )
REMIR S I T A A K, LRI TFRE T 14.04%F1 0.95%, {HERARE (P>0.05) . Fikgi Rz,
— & BRI E NG T AT SR A KA A RN

KR EDIE; (REEIMNE; BAT; AR Rk
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Effect of Nitrogen Deposition on Growth of Phyllostachys edulis Seedlings and Soil
Chemical Properties under Low Phosphorus Stress

HU Zhi-jian, YU Jin-wu, CHEN Jian, WENG Chang-hua, SONG Fu-ping, YING Ye-qging
(State Key Laboratory of Subtropical Silviculture, Zhejiang A & F University, Hangzhou 311300, China)

Abstract: On November 1% 2018, current year seeds of Phyllostachys eduli were collected from Lin’an, Zhejiang province, and were sowed in
containers on November 20" of the same year. The soil was from 1m depth of Ph. eduli stand. On January 20" 2019, seedlings were transplanted
in containers for experiment of different phosphorus treatments (2.29, 5, 7.29 and 10 mg-kg™) and different nitrogen deposition (0, 30, 60 kg/ha) a
year. The treatment of 2.29 mg-kg™ of phosphorus and 0 nitrogen was the control. In March 2019, determinations were conducted on soil
conductivity, pH, N, P, K content, and growth traits of Ph. edulis seedlings. The results showed that the treatment with 2.29 mg-kg™ phosphorus
and 60 kg/ha nitrogen could significantly increase soil conductivity, available nitrogen and available phosphorus by 30.01%, 75.00% and 9.76% of
the control, and could reduce soil pH, significantly reduce available potassium soil by -1.52% and -33.96%. The treatment significantly increased
the biomass and root shoot ratio of Ph. edulis seedlings by 24.59% and 76.38%, while inhibited the height and leaf area growth by 14.04% and
0.95%, but not significantly.
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BT Phyllostachys edulis J& $FH RAF} Gramineae 7T)F} Bambusoideae Wi /& Phyllostachys #8547, 23
E o). HARRK . RN EREATR, 205 2EAREARE) 70%, #RBITARERT 80%, TEFKIE
ARSI AT A EEEMEN . EEMELES. MEEFE, AR Eh = SR
B RGHE X T2 B 7 SR A A pH (R AT R B = S5l . UTAESR, B 5 KRR DT H 25 ™ B,
%o} 38 ] i 7 I Bk b DX ) e Aol &2 Je P T — g B2 o AR R R D ORI A A K K B R
Wi R A T — AN R AR ) B B A K B SRR P ANE T TR B, TSRS K
7. Glycine max R ZRAIWFFEIA A U SDFAT BRI , MPIRES S B 2B BRIE A BCEIR &R, (RBER AR, 12
R, DIAREL . RBAH ARSI I, AR RAERE RN AN L, R R AR . Fredeen®
SRR, AREEE AR S AR 67%, itk AED 43%, AR 43%, BEmZNaIREL
AR VSE RN 8 /N Triticum aestivum J E%jZ% Zea mays £ S EBOWFS &L BURTE MG T 35 il N
FE TR AN, W IRIFRAS /N {H A 9 AE S AT RO B B R B 77 32 B v A AN SR Ve 7 1
1T 5% Tl -0 BATHO 2 AR FEAR /D s BRIZ A0, H 2 BH S8 00 SR ) ABURT AT 1) s [ R AN 2R 72
B BT AR AT SRR 2 —, SRR R 2™ 2, BB, CAmR L
B Z ) T RS BRI, BT BN T BT B S B R T wAG B
(£ 8 11775575 1 = R W £ 1 o a o oy s U syl )L I Ve 8 S U o A 15 7 LR =y 1
REBAMEAE HAANTE S, ek —B St oe .

AL BT 1 m UFRZ 188, RS2, it 3 MEDIEAER 4 MK, Rk
A HIRE, FOHBTIAE I AEIRAL, WRE 3% pH SFERLIERR, AT AT RHIRBEEMNE T BATIA4)
AR S A 2R 52, DUBAE R DR M S5 T AT AR K2 LR, RISk S BT
S AR B PR AR IR S

1 B R

SEI LS BT T A BN TG 22X, (118°51" ~ 119°52'E, 29°56' ~ 30°23'N ) Wil Ak K Zm = ki, B
KAV A, TRREIIE, SEHEFER, WEIE, WS, 1 H SR 5.1°C, 7 AFRAIR R 30T, 4
SUBAE 13°C AL R KE R 1613.9mm, FF/KH 158d, TofEiih 237d, &6 XK. FEEZ R EERK,

N
2 HHS i

2.1 RIEHE

SCEE I Ca(H,POy), VAR B RS BRR E KT, #id NHNO BRI R . Se AR RN Y 4EA
BRI 2018 4F 11 H 1 HYEE /KR 24 h, Hith G BRI TG BN A TR BRI A 25°C,
MREE A 80%, fHHFEA . SRIG, T 2018 4F 11 H 20 H, HIEFFRIK/ME YR FFIE T34 1IN xS
k1 4.5 cmx10 cm I F 48, BE P RME KR, RPN E 100 N E LS. I EEER BT
1 m TR, B ENE 1. T 24 H)E, B 2019 4E 1 H 20 H S A FEE USSR I
HARIY) 6 BRI N EAR 15 cmxs) 15 cm HARKE R, Br3Eiil) (ke AR SR AR IR sl T BT K

=1 ZWHIEEREHEHMN
Table 1  Soil Fertility for experimental
mH HRE (mg-kg?) AR (mg-kgt) WA (mg-kg™t) pH B (pS-cm?)
SLne - 14.00 2.29 25.30 4.70 29.1

2.2 W IEgit
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Bt 4 PR, 3R BE S 8454 Po(2.29 mg-kg™) . Py(5 mg-kg™). P(7.29 mg-kg™). P5(10 mg-kg™);
Kl 3 FHRDIREKTE, 43918 No(0 kg-hm2-a™). Ny(30 kg-hm?-a™). N»(60 kg-hm?-a?), TEBATFhFREFIHTE:
Ca(H,PO,), Bt il i A 1k BE A 1 R N3 -39 vp &5 33, DAL RIS S5 Ab B A8, 6T 2018 4F 11
H 20 HIERp G BATR PRI — R AU, LUGEH 20 H X BATH T —RBRRDIE . BRI DIRE 7 1% -
¥ NH NO; 42 Lk 3 PRI KP4 AV RAE 1 L 7087k, LIS RIS 528 N Tl ¥ ST E AT 4 i |
Xof HEIBETI S MK . 92t 12 AR, AN 100 BifpF, $t 1 200 BifpF. BARSEREEES 12 4
REFR, FASRERE 6 BRI, $t 72 MRV .

ERARLE 2 AN H)G, RI20194E3 H20-31 H, XH&408RA pH iHE 35 pH; R A HBBTEL @7k
ME HHEA AR A RS RIIE R SR SRABRY SO E A SRS ' R X
FEHEIN RS B, 3 H 20 H, BACFEEL 6 BRARGUARIISN S0 e A K38, AR BEHUAE
VTR ZEAb B 5 i A B S VR s B ARBN T2 B 55 6 i il i T ARl P sk 5 A0
B TRE, WAEYE, HEB TS S RS TR R E, EIRER . (T 2§ PN, T
IR AR BT ZN T 4 A H G B 2 5 . )

TR B (We) T A

Wp= (AXVxts) /m

X, AN TAEMZ BB FETRE mg-L™ VR AREREE mL; ts 0SS m KT %
FiiE go

TIEARA S BWNIHE T ER:

Wy= (Vi —V,) xcxMx1 000/m

o, Vo R T R ERER AR mL; Vo i 2 BFERT HBRIR AR mL; ¢ SHBRERFRHERIRE mol-L Y
M AR BRI R 95 m oA EFETE 9.

TR E R (W) TR TER

Wy=(CxVxts)/m

X, C MM TARMZ EABR TR mg-L™ V oA RAAE B4R mL; ts Moy BUEE; m A )T g.
2.3 HIELE

M Excel 2016 AbFRIRIGHAR I HIVERHS, @1 SPSS HfF A TEARALE, RHA—ICHENT, ML
PR P T 2 BT (P<0.05); SR F 7 250 HTELEe P A N DUREPE B A BARH ; RIS
EAHSENE T AT - e 5 BAT A AR AR S T

3 ERGH5

3.1 SUMRESHEBENNE T B F4F R
ZICH Z5EERFEN (£ 2), RO M N B2 2m DEASAS . A%iEs

B pH. 55 P<0.05 ), BEVE AL N 1 B850 A A S R AR S R R S 8 B S48 P<0.05),
PIBERZ BRI HIE A S & AREE R, e R, BSREEEYN (P<0.05), HMEDIFET,
PoN, AEBEA F ARS8 . AR S AL SR PN ALHL 5] ETF 75% ., 9.76%F1 30.05%; -3k
S pH Eb PoNo 4351 TR 33.96%71 1.52% ., BB T, PaNo ARFRA) HHEA s & BB M S &0 5
k. PoNo Zb2H F Tt 209.029FH 51.23%; +35 pH FIHLFZR 515l EL PoNo TP 0.43%71 2.93%; HIEARCA & EA
AR S BAERMBER L EAEN (PN, TRETHE (P<0.05), Zallb*HEE T 150%H1 249.51%.
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Table 2 Effect of nitrogen deposition on soil chemical properties under low phosphorus stress

JbF HEES (mg-kgt) R (mg-kg™t) LR (mg-kg™) pH B 52/ (pS-cm™)
PoNo 14.00£1.00 g 4.10£0.26 g 32.83+1.33 4.62+0.03 d 37.620.53 i
PoN1 21.00£1.00d 3.83£0.49 g 36.59+1.29 h 4.54+0.02 e 48.0+1.02 b
PoN, 24.50+0.50 ¢ 4.50£0.10 g 21.68+1.06 | 4,55+0.06 ¢ 48.9+1.12 a
P:No 28.00+1.00 b 5.37+0.23 f 64.44+1.65a 4.53+0.02 f 40.6+0.98 f
P:N; 28.00+1.00 b 6.47+0.70 e 50.81+1.14 d 4.51+0.04 h 47.0+1.24d
PN, 28.00+1.00 b 10.37+1.06 ¢ 62.12+1.32b 4.42+0.04 g 47.7+1.17 ¢
P,No 14.00£1.00 g 8.33+0.35 d 59.25+1.26 ¢ 4.64+0.06 ¢ 37.3%1.15
P,N; 14.00£1.00 g 10.23+0.12 ¢ 33.30+1.03 i 4.75+0.03 a 40.4+1.08 g
P,N, 17.50+1.00 f 10.93+0.21 ¢ 30.29+1.02 k 4.67+0.03 b 35.5+1.11 h
P3N, 14.00£1.00 g 12.67+0.42b 49.65+1.11 e 4.60+0.04 ¢ 36.520.78 k
PaN; 21.00+1.00 e 13.03+0.38 b 4453+1.21 f 4.68+0.06 b 422+134 ¢
P3N, 35.00+1.00 a 14.33+0.90 a 43.23+1.31¢g 4.66+0.04 ¢ 42.3+1.23 ¢
FN *%k *%k *%k * *%k

FP *%k *%k *%k ns *%k
Fpr *%k *%k e ns *xk

#: WP EARTFEREERRE (P<0.05); ns, *, **/35I#/R P>0.05, 0.01<P<0.05, P<0.01 KFTFERABE, £
SREMERRDE; FuERREN; Fo BB s Fre R SRS TR ;T

3.2 SN AELEBKETENEKAENE

ZICT ETEEREN (£ 3), RUSEVEAMSLIE F2m T B2 S . R EARGEL, B E R
SERFSEN T BT . AER . iGEL, PIESS AR R T BT RS . EE . AE . &
PR X B 4 e T AR —E SN E 22 R AN 3 (P>0.05), BASIARITREALE Po Al Py 451 T XM BATA i
LSS R SEREAREHE N, £E P, A P 550 T IEARBATZN R ARG L , PoN, BRI BATA Ay B IR L L PoNo
AR5 3] ETF 25.49%F11 76.38%; EATAN KR A THA> Sk PoNo b3 R /4 14.04%F11 0.95%. Hhiibr
(PoNg. PiNg. PoNg. PsNo) T AT & A KA Bl P 0 18 hiny S BSE TRE ISR ass, {H P3N,
REFRE)BAT A A KA PoNo FHEL IS TE 3884 (P<0.05). ZHAEH PN, &4 T, BAahsvkes . i
PRI R L FEARIH A 3 ( P>0.05 ), b PoNo A5 J3 T F% T 15.42% . 6.41%F1 41.73%, {H 2. 34 11 ( P<0.05)
TEBYE A, L PoNo AL EFH T 16.63%.

®3 FURMEIHRBME T EM SSE B E KRR
Table 3 Effect of nitrogen deposition on the growth of Ph. edulis seedlings under low phosphorus stress

hbE HE/em H- i A/em? HyE/mg LiESEAR A
PoNo 11.54+0.77 a 8.4310.51a 67.23+0.06 d 1.27+0.06 b
PoN; 10.80+1.52 abc 7.34£1.30 a 41.17+0.60 hi 0.61+0.04 bc
PoN, 9.92+1.18 abcd 8.35t0.51a 84.37+1.85a 2.24+0.07 a
PiNo 9.68+0.82 abcd 7.85%1.13 ab 41974211 h 1.12+0.04 bc
PiN; 9.42+2.53 bed 6.92+1.53 ab 38.27+1.45i 0.94+0.03 bc
PiN, 8.32+0.91d 7.92+1.06 ab 52.304+2.55 f 1.31+0.08 b
P,No 9.86+1.70 abcd 7.66+1.38 ab 58.13+2.15¢ 1.24+0.05 b
PoN; 9.01+2.29 cd 8.02+0.88 ab 71.63+0.66 ¢ 0.99+0.04 bc
PN, 8.86+1.29 d 8.11+0.35 ab 48.33+x1.34 g 0.56+0.02 ¢
PaNo 10.88+1.40 ab 8.32+1.16 ab 64.63+1.26 d 1.27+0.08 b
PaN; 9.51+0.98 bcd 7.974£0.94 ab 78.81+2.78 b 0.78+0.05 bc
PaN, 9.76+1.66 abcd 7.89+0.85b 78.41+1.75b 0.74+0.08 bc
Fu * ns *k *

= ok ns *k *

Faee ok ns *k *x
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FHIRME TG RRIE( K 4), BATYIMR S 5 A MRS BAVE R & B34 2 WM 7R 5% P<0.05 ),
BATY I AR S A R S B AR S B R B S (P<0.05), 5 t-HEi SR AR B fikH %
(P<0.01). BTG YR S A& B R B 2 IEA A P<0.05), 5 135 pH S4B TEAH( P <0.01),
5+ 5 i B B R TS (P <0.01), BATZMHE S A& & 2 B3 % (P <0.05),
F 4 DR SRR KRR R

Table 4 Correlation coefficients between soil chemical properties and growth traits of Ph. pubescens seedlings

Qb HHA R TR pH B 2R
(731 —0.354* —0.401* —0.243 0.077 —0.206
AR -0.359* 0.193 -0.379 0.319 —0.434**
Y -0.081 0.373* - 0.462** 0.506%* -0.063
LisSenaa -0.034 -0.361* -0.131 -0.323 0.269

4 b5 4

REMBEZ BMEDAERKE TR EEN T2 —, BRERAARNEZ HEHE A KERIAREH . ¥
FRAEYERNOMNTEFR TR —, 25 THYICEIER . PRl . ek, [F9%S. MRS T
B R EE RS, R RS RS R p S T E B A, TR S R R AR
Y, shEtap s PR, [, AR AR A S RGP RGeS . AN S RS by
B T L A 0, SRR AT IR R BE TR TR PR I SR T R I R R SRR A A A A e T,
KPR R RS 1 5 8 pH BRI SR M 2 82K Cunninghamia lanceolata #Ri#EAT
AU G KBRS, HIRESA . ARG A S B2 ETHES, AR & 2R # (120
kg-hm?a™) Wi, AR AIL, AU EEWNHEANAS R A SEAR SR (P<0.05); 2
FREAR A S S pH (P<0.05 ). HWTREJE KR DURE 1) NH, R NO; REXY s iR IR s & 1, (e ik
IR R R R A 5 R 2 HIEE A B, B IEREM K TR, Sk
J2 KR RS BFRAR . RINBEEI N T A R S AR S B, PR T I pH R SR
B D S o 60 , B = Al AR K A T AR L A AR R M 2R 5 R LU AR
FEK, RUBAMERKCE T BTN NARKTAEMEHER, (Bidd . BT BN AERK. &
{7z P2 231 gk it WLIRL R Cryptocarya concinna BF5T W, 78 15 kg-hm2.aV RIUTHESE FARTH0FEAS . bR .
AR DA A KRR Y R, X SRR RA R A, AL, Uk S ERE NS4
WA BRI (P<0.05); FEIRBATLh MRS A HBYEA R (P>0.05), HulRe Rk &R IIEE I T
ISR, FRRT IR R, S T BT R R, RIS pH FRE, T
BT L E 1 T AR A K, AT S BB AR LI b, [, — & B SNE R R AR B BT e A RE Y,
Mg g . RN T HEASASE, NSE T B Ek RS, EEETT,
TR0 BATA M S ARV E B R B G (e, 3 P bR S Po bR )R AR (P>0.05), it
HEARBEERER T i3 5 B0 25 0 BT AR KA R A K

ZEAnR, —E 2D BT A KEE CBREAEAD) AMfIfE AR, (HAE B2 (e
AT EAMGE L S AR . I, SOk, —E BRI B NE T BT A KA e
YEM
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AIELEEMRE (LB £-LE TN & & HEES

LA SARYEE 5508 55 SR TIERE B 5 X PRI 8 VT FI LR o 88O 2 RS I ZER , BN S —R 2
T 2020 4F 2 H 21 HERR T T AR (i) A P2 2B nTER R S5 RSSO Do IXFRAEE WL AR St SR 175 )
CHAMRSRBXY HELH.

HHKFHLE R B . AR, SRRIEE . REAERCIHRE A, WLAMRTERSE A SIX S s
fili b, W TRTER CHT A ARERh - () A P A VA TER & S MR SN ), B R SSRER R EA e . GG . AR
BB TERURIGNZ . HIENRIENZ . ST, EIR . WB R A LR R SR IE IR I S SRR . disE
TR RSCELL R, R RIEA R BER T

WA S RURIGHS , HE AR EREAOL BT — R IS e i R R AR, DL SURTE AT & e AR
FRARPREZLR, Mol EERI U E Mg, R KRBDHEIERFRINT), X2 1.7 FAMEERSIL(EE ). 18 5
R . 87 TTAMLA BRIV E R, fRiF44 18.2 77 hm2 FPig e Pk & g . X R L7 LI e S bRk LR RORR
FRIFFIE T A =2 E A LMY T PR ER -

T2, MOLFERT IR IR BOE, QRTE AR R, R BEENL . — TP, EANEE . HIRMIRE . A
WS, AR, RPTEIE. F, @S i AERNSE, RIS URIARSZEEERURIEN, (D NBEADE
FIREZE,
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