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Abstract: Soil nitrogen and moisture content are important factors that limit plant growth in forest ecosystems. In order to
investigate the response of evergreen broadleaf tree species to increased nitrogen deposition and decreased precipitation, we

conducted a common garden experiment in Fenyi county, Jiangxi Province. Five—year—old saplings of Castanopsis fargesii,
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Cyclobalanopsis jensenniana, and Quercus acutissima were subjected to control, nitrogen application ( +N, 60 kg hm™ a™'
nitrogen addition) , rainfall exclusion (=W, natural rainfall reduced by 50%) , and their interaction ( +N-W, 60 kg hm™
a' nitrogen addition together with natural rainfall reduced by 50%) respectively, and their total biomass, biomass of
organs, and biomass allocation were analysed. The results showed that: (1) Nitrogen application increased the total
biomass, the biomass of organs, and biomass allocation of the saplings of three species significantly compared to the control
(p <0.05). (2) Rainfall exclusion reduced the total biomass, the biomass of organs and biomass allocation non -
significantly (p >0.05). (3) Except for leaf and branch biomass of (. acutissima, the interaction of nitrogen application
and rainfall exclusion had no obvious effect on the total biomass, the biomass of organs, or biomass allocation of the the
saplings of three species compared with the control (p >0.05). (4) Nitrogen application increased the trunk weight ratio of
C. fargesii, trunk weight ratio and branch weight ratio of C. jensenniana(p <0.05) , reduced the leaf weight ratio and root
weight ratio of C. jensenniana (p <0.05). (5) Rainfall exclusion increased the root weight ratio of C. fargesii and
Q. acutissima, root-shoot ratio of Q. acutissima(p <0.05) , reduced the branch weight ratio of C. fargesii, leaf weight ratio,
branch weight ratio and trunk weight ratio of Quercus acutissima(p <0.05).(6) The interaction of nitrogen application and

rainfall exclusion increased the root weight ratio of C. fargesii (p <0.05), reduced the trunk weight ratio of Quercus

acutissima(p <0.05).
Key Words: nitrogen application; rainfall exclusion; Fagaceae; saplings; biomass; biomass allocation
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MR B Tl 2 22 BE % (C. fargesii ) . T W 8k ( Castanopsis glauca ) | ¥ i ( Castanopsis sclerophylla ) | ] ¥%
( Castanopsis hystrix) AMaf (Schima superba ) FHHE ( Castanopsis eyrei ) 252

2 MRS5S

2.1 BE/NXE

2012 4F 10 H, N T RERERL ( Lauraceae ) B Ul fE47 ( Machilus pauhoi) | 181 ( Phoebe bournei ) Fll 1
( Cinnamomum camphora) , 5¢ 3} Bl ( Fagaceae ) F) 22 ZE % ( C. fargesii) . HE J ( Castanea henryi) | 7% i ( C.
sclerophylla)) K5 X ( Cyclobalanopsis jensenniana) MEE ( Castanea mollissima) FUMKAR ( Quercus acutissima ) , K
22 %} ( Magnoliaceae ) HY W Y K ( Tsoongiodendron chun) iR & % % ( Michelia chapensls ) F1TE 1L 7% %€ ( Michelia
maudiae) , ILIZZF}( Theaceae ) BIAR AT ( Schima argentea ) 55245 HICH B FE A1 RIRAF S, T 2013
R, P AZE BRI LR 1.3 b td, F4E 4 A Pk A KEAR -S4, R T
PO R L AR AR A 25 22 G B 52 (6 WL AT 5 il B 32 1) 1] 32 Bl ( common: garden ) HY - [R] 52 el 30) 43 B 12 A>T AR 3
120 m® (RIS INX BRI DO PY B AR AR U R A v i A S RRAR AR O R 2 TER RR
ff WOEA SR E SR WIS AR AR X425 AT, BRATEE N 0.3 mx0.4 m, BA7h 36 #k, B4k
B5 /N DX U SRR TR EE R 50 em g R IER T 10 em A9 PVC BRZKAR, A T2 BHIEA B 5 AT 36 9 1 3 45 H ()
EHLPT 2013 4F 4 A4 R AR AT, [R5 o g B R L 1

R1 2013 F4rEBRATRRE P L REAEL SR

Table 1 Soil properties in the common garden before seedling transplantation in April, 2013

, IR E I AR LA T e o

T2 . : . . .

X Soil bulk Soil water Soil total Soil total Soil total
Soil layer/cm . 3 . X
density (g/cm”) content/ % nitrogen/ ( g/kg) potassium/ ( g/kg) phosphorus/ ( g/kg)

0—10 1.37+£0.04a 21.77+£0.61a 0.61+£0.05a 0.77+0.16a 0.26+0.03ab
10—30 1.38+0.02a 20.03+0.42h 0.46+0.03b 0.92+0.22a 0.28+0.03a
30—50 1.39+0.03a 18.65+0.58¢ 0.33+£0.01¢ 0.82+0.05a 0.22+0.02b

PR o P AR R 22 5 [7] — S AR RIS B [R)/NG P BEFROR [ — B 8 AR TE o =0.05 K- L2 5 B35

2.2 Al KA EE

2014 4F 6 A %F 12 MRE/NX 405, TR BT IR (CK) JEA(+N) 8K (-W) RLR it U RTEK (+N
-W) PUASAEEE BRI 3 AT o 6 AR/ TIEOK (W) L K (+N-W) 4B 6 A FkEE /)
DU HEA T3 HE (CK) (L (+N) AR FR (& 1)

FEK (W) i U RIEK (+N-W ) Kb R Ak B /N X 15 R 2 AR A T S 4 e e
B B TE R 20 em, R BE AR -RKE 8GR KT 95% ¥R RR 5] 2 76 AR ELAE 0 25 mm (W85 57
b BRI IEH 27 AR A, B T AT RE 09 Hp R A, R AR R T R R A A AR B /N X AR 50
%20 AR RGP 20 em, STEEZRYCR AR N 25 mm AOSEEEAY . AR RSB A I E TR S,
ST S AR R 1) S AR R AU B M T = 3.5 m, P D B S M v 3.25 m, A B BRI 7 3 m, DA
TR U AR B G A R D 7 A HEZK 78, B4 8 A7 S B AR 34 A MBI R 50 em , DAL IIE SRR 3% B A4 28 [ o s g
P ORI S B AR T NI R B, 6 X R (CK) il 280 (+IN) AR 15 /N X 8 A ] 0 S #2851 L 20
em A BEAR I 58 B0 20 em (9 (2 TR N AEIEAN | o) 457 25 e 0158 7 SC AR HE B b T = 1978 3.5 m,

FERLA(+N) it 2K (+N-W) Ab B R /N X, i A7 T b e mt it 008, it 2K 4 60 kg hm™
a” MEESIRE N 2 AT 1 IR, RRUCK T TR NG AT 4l NH,NO AR T 12 L /K 8L, Iy 2 i s mi 25 2%
PP SR B /N XA A S SR T[] I A R (CK) (TI7K (= W) &b 3ok 35 /0 DX 304 45 2 1) K, DA sl 4 R /K
Sy ARTRN S 3 S 22 5
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Fig.1 The experimental and treatment design in common garden
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W35 X JRRASK BT A R AR A 1

2017 4 8 H  ARfa kv A A (- I MH, e F A Ach PR A AR /D DX e BRI bk 22 580 R X RRBR &)
WEFEBRIEA , SR FH B R I R A i Y i Skt S A A 23 8 A B R AR BT A 5 em 224
/B, A AR TTH L BRA A T 00 Be . A RIHAR BT At b T B R S A2 ke, JF BRI A e 1
SEAW) PRI AL AT RARAE R I AMS B BT 80 CCHEIR MHL T R, S S UER S
Yrig 2 A IR L (R AR R A ) BCE I (WA YR B AR E) T E (R T AR A
Ayt ) HREE L (R A it/ SR iR ) FIRR SR L (REAR A it/ 2R i+ R i+ R )
2.4 RIS 3B

BAEA T S SPSS 21.0(SPSS Inc., Chicago, USA)#E47, RAHHZE 2 HT (one-way ANOVA) LHL#
AN b B 2% A AN [ AR A A o B 45 4 B A i 4 C 1) 22 5 10 5k, 2 LU R Duncan 735, W35 7KF 1
‘BN P<0.05, iz OriginPro 9.0( OriginLab, Northampton, MA, USA){EX,

3 ZBREHS

TERALEET , =P A i AP BT AR AR AR W LR AR R 2 KT X R
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Fig.2 Effects of different treatments on the biomass of three saplings

¥ Castanopsis fargesii,CJ: KX Cyclobalanopsis jensenniana ,QA ; kA% Quercus acutissima

FERAR AT Sk A 43 ) 8 35 14 495.50% 432.01% F1 257.93% (&1 2)

W 7K A BROR 5 22 505 R IH35 X RRERZIRIAR It AR A, 2R e | AR e 22 5% R KR AR
R S T IR S EORRBRAR R AR W B BN (P>0.05) o 22 SR A BRI AR ZE W o A, HeAth 4%
e A R A R D AR B R T R ETT XIRURRAR o Il Ak B B2 R R X RRER AR A i

SIS T 50.70% 24.28%F11.92%

MERANRK S AR, 22 5805 55 X80 8 A 1 0 70 4% 4 B A= 0 A LU 2% AR 1 B 25 el (P <
0.05) . SHERAMET FCES | JBRARAR i A= 1 o AR A A 1) B 7 e 520087k 58 A 2 A i A S 2578 4k
(P>0.05) {AA] b3 B R R/K 2518 T B G 36K (P<0.05) o JFRARAE T2 W it WHAR A 9 et S S 2 0 e s HLA,

=AM A B AR (P>0.05)
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3.2 A K SRR FE SR = A AR 25 A% B A W A3 I S

550 REAH LU, 22 JER5 Wi e it R AR BT T3 LE W 3 3 ( P<0.05) |, HAB#8 B AR & 0 B ok & A I 2%
A (P>0.05) o JHK ST, HARE T B 2508070 (P<0.05) , MLE L B 1 ( P<0.05 ), HoAl 28 B A= My 20 i
WA BEZER(P>0.05) , MEEAEOKE BEAER ST, AR 253 (P<0.05) |, HoAth s B A 4 oy e ¥
HBEER(P>0.05),

F2 AELER 3 FHHBEMES BRI

Table 2 Effects of different treatments on the biomass allocation of three saplings

b3 LIigid ERE THELL R e L
Treatment LWR BWR SWR RWR R/S
225 CK 0.33+0.03Aab 0.20+0.02Aa 0.18+0.01Bb 0.29+0.01Bb 0.49+0.14Aab
Castanopsis fargesti +N 0.29+0.01Ab 0.17+0.01Ba 0.26+0.01Ba 0.28+0.02Bb 0.38+0.05Ab
-W 0.37+0.01Aa 0.03+0.01Bb 0.19+0.02Bb 0.41+0.02Aa 0.69+0.12Aa
+N-W 0.29+0.04Ab 0.17+0.01Ba 0.17+0.01Cb 0.37+£0.03Aa 0.59+0.10Aab
KtHX CK 0.26+0.02Ba 0.20+0.02Ab 0.17+0.02Bb 0.37+0.02Aa 0.60+0.13Aa
Cyclobalanopsis jensenniana +N 0.21+0.01Bb 0.25+0.03Aa 0.25+0.01Ba 0.29+0.05Bb 0.42+0.07Aa
-W 0.32+0.04Ba 0.18+0.02Ab 0.20+0.02Bb 0.30+0.02Bab 0.52+0.21Aa
+N-W 0.30+0.02Aa 0.16+0.01Bb 0.22+0.00Bab 0.32+0.01Bab 0.54+0.16Aa
JRAR CK 0.16+0.01Ca 0.23+0.01Aa 0.33+0.03Aa 0.28+0.01Bbe 0.44+0.14Ab
Quercus acutissima +N 0.18+0.01Ca 0.23+0.01Aa 0.28+0.01Aa 0.31+0.01Ac 0.55+0.14Aab
-W 0.13+0.01Cb 0.18+0.01Ab 0.27+0.02Ab 0.42+0.02Aa 0.73+0.07Aa
+N-W 0.18+0.01Ba 0.23+0.01Aa 0.24+0.02Ab 0.35+£0.00Ab 0.50+0.07Ab

R BUE P BB AR Ew 22 s AR RS T8 3R [R]— A BEA A NS R R b 22 8] 22 57 8.3 (P<0.05) , A RI/ING F B IR [R]— B FloAS [ Ak 2
] 22 5 2. 3 (P<0.05)

K KL At R BE 251, LT BR A i B e AR B b I 80 (P<0.05) , A E bb | 1 8 b i 25 1
(P<0.05) AR5 LI AT 1835 25 5 (P>0.05) o K SOii A AR 28 BAEHZAE T & 4 B AE W o B o i 3%
AL (P>0.05)

5 B LB, BRAR AR 252 B AR 4 0 O A it AL AR A B35 22 5% (P>0.05) . IR &0 T, 3
R b R L T B R N (P<0.05) (FAR R L ARG LG R E RGN (P<0.05) il EURIEOK 28 HAE A4
T, TEREED(P<0.05) , KA B Y80 kA B & 25 (P>0.05)

4 itig

4.1 SEFFL R A e A A A W 0] G R IR A K s B

TR R FK ISR AR S R G IR A K BN 7, S WA B 2R KR T I A2
ARMAE DA 7 7 BIESE ST IR K 08D 2 4T AN IR ol 5 A e B 505 B A 0 ey o o L
PRI 7R R AR 136557 43 FIK 53 AR AL I 18 I L B AR

AEEMYRANE AT R 2R BN EEA Sy HRAR S REAEYDCE AL T i E 2R
IR 2R AN L 2 S B AN TEA W BB RIS BRI I AR RKORE . B BT
SRR, TRz 0 A, R pH (B ERFEART R B, K R i AU A S e 2R A A A A=
Ko, B 2 2 S BUOBH B T PR A M ATRN —E SR A , oA 2R A 7 A SR RN e IR A 1 A 7 07 i A
FEARVLIA , R AR 52 105 A ZRUIE 19 35 SR AR B0 SRR TR A G, ABFTE Pt 5 DR 22 58
¥ ORI X RRAR A 14 S A i DL A% 3 B A e 1 R o, DT U 2 1 =R gl R AR I

K3 e BRAAE ) A R B 2R AR A5 1R 19 R AR S e 2 e 32 ) S5 ke, i 42 3R
W S5 AR I, S L SR (A 5 | e IR S MU A B S R AR BRARAE ) (EAR W X B A A A
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FiRg M 17 DAL ] Bl A B i R 2 TR R T AT I 2R S, SRR S R LAY ( Ginkgo biloba ) £E ) 1Y
T A A A AR AR A AF R B A K Ay e R T R A B TR 5 R ( Quercus
mongolica ) FA T FAFIE O KT3I N B /K A% Jmd 5028 P REAS 2 0o HUARE AC Kl i 2B A A K 43 e Y AR5 Ao
TR X TR RO FE AL, IBIK 5090 BEAT il 7 1 B} A8 Bl i S 2R Wy i e A% A B AR Wi R A R U
DA WITE VLG R 5 L X 22 5% A AT 2 Xk 509 BLAT B 0 36 07 1, {ELHGE R ML ) i 5 28 K
oA B RS AE AN T AT E— A2 LN AT

it 0T LA T S AR G A AR R A A ), S5 S 0 AR 0T AR S b R R R K b B 2% 1
L BR T ORBRA AR BRI R =R AR SR AR R R A A B AR R e S AR T A SRR B
I EL S0 R DK A P L 2 AN L AR DGR 2 W] 3 BRI S K AR A 1 S H A S AR
LM KA S B NERL AE e AT RS AR R AR AR AR A AR TR T
BEIRE A 7 ) AR HEARERAE R AR Tk AWt
4.2 GBI R A AR A 3 WO ST R K e e

A AR R A R R 0 T BRI, AR A T B A3 TG BB A AN R R T A R
FEA ) A E Z 0] A A it 3 P R AR A SRU AR 8 A 38 K i 2 e e 7 45 3 17 EL A 0

Ji 280 4. 2 B IV R 2157 Ormosia pinnata ) A2 )k 14 43 T L9000 AR R AR A IRSE 45 SR AR5
e N 8 A P 22 S T L G0 R XSO L | LG A3 R, R L AR b
Pl /> 5 TR RASR ) S 0 UL AS S 2, 22 SR ORI X B WF AR S SR I 1 TR ST S8 Tt WAL BEOS JRRAR 2R
Wi o3 FE RS20 AN 225 SR DR AT RE St 26U (RIS 17 JRRAR 4% B O R W i

TR RA M, ILZRAR (Quercus liaotungensi) 13 FEAR L b ¥ 70AE Wy it 32 AR LU, DA S 1 5 Bl g K
Gy FRAIBER P IE N AW AEWUK Ab S 22 SERE AL T L e AR L R s RRBR A LG R
HHE T AR I AR B AREE HE R Dl Ak B 7 AR R PR AN B 22 RS AR
AIBFTE A RIIE T RTARIESIE . R X248 B A 0 BE B0 235 8 A1 T REJ2: A Dl DRI X 5 LA
Pyh B REAS G N T R, K 509 AR X K7 X 4l A e o0 E 7 A e 3R R, ASBIE T R [R] A i R D
KA T 22 SRR LE DRI TRRARE TR L

ARIEE L S AR L350 R 23 A= W G 3 B 0 , R AR AR A I U 3SR I K AR
AR EBFEAR Y L AW [ vh U b Bk T 22 TR R X RRAR 5 AR AE A REAR R L 4 )
4 0.54+0.14,0.52+0.14 ,0.56=0. 14, =Fh AR TEE LE 59 ) 22 52 A5 035 56 P[] i el m o [ A 1 69 = 52 2}
FHARS, H L B3 R B0 AR A R — S

5 i

N TRt I T 523 B =M A LR e A a8 B AE YR . RIS 1 7 1B =Rl ah i A= i (B2
RAEE  HERMBOKSCEAERTT , B T RRERR AR e AR A Wi, = b TOAF AR 2 S AR e s A B A
Py AR TR, (B 53 RO B 22 57 AN 5231 Bk =l 4 1) 2B Wy 2 P P it 26 K 7R ) 7
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