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Abstract; The dry valley of upper Minjiang River is generally noted for their low primary productivity which is due to a
combination of low, unpredictable water supply and nuirient deficiency. How to improve the efficiency in using limited
resources and restore vegetation is always the problem which troubled ecosystem managers. Sophora davidii is a native
perennial shrub of arid valleys, which is often predominant on eroded slopes and plays a vital role in retaining ecological
stability in this region. It has been found that S. davidii was better adapted to dry environment than other shrubs,
prompting its use for reclamation of arid degraded lands. But the shrub exhibits weak regeneration with poor seedling

emergence and early growth in the field. In order to explore whether or not N supply could enhance the adaptation ability of

ESWH : P ER AT RT3 RIF B R B (KZCX2-XB2-02) ; BZK A A E &P B B (30471378 ,30771702)

U548 B #1:2007-04-27 ; 4&iT B #7:2007-10-22

EEE: RBE(1981 ~ ), B IR A L, TENEHEYHEES, WEESHR. E-mail: wufz@ cib. ac. cn

# B INAVEE Corresponding author. E-mail; wuning@ cib. ac. cn

Foundation item ; The project was financially supported by Chinese Academy of Sciences Action-Plan for West Development( No. KZCX2-XB2-02) , the
Programs of National Nature Science Foundation of China (No. 30471378, 30771702)

Received date.2007-04-27; Accepted date.2007-10-22

Biography . WU Fu-Zhong, Ph. D., mainly engaged in plant community ecology and restoration ecology. E-mail; wufz@ cib. ac. cn

http://www. ecologica. cn



3818 £ K5 % K 28 %

S. davidii seedlings to dry and infertile environment, we investigated the growth , accumulation and partitioning of biomass
C, N, and P, and nutrient (N and P) use efficiency of S. dawvidii seedlings under three different N supply regimes (0, 92,
and 184 mg N-kg 'soil) over one growing period. N supply dramatically influenced the growth, biomass and resources (C,
N, and P) accumulation and partitioning, and nutrient use efficiency of S. dawidii seedlings. The seedlings exhibited
stronger responses to low N supply (92 mg N-kg 'soil) than to high N supply treatment (184 mg N-kg 'soil) in this
study. Low N supply facilitated seedlings growth by increasing leaf number, basal diameter, root length, biomass
production, C, N and P accumulation and absorption, and enhancing the use efficiency of other limited resources as P.
Compared to control, however, low N supply did little effect on altering biomass, C, N and P portioning in seedlings
components. On the contrary, high N supply treatment also increased leaf number, biomass and C, N and P accumulation
relative to control, but significantly decreased root length, and altered more biomass and resources to above-ground , which
strongly reduced the ability of absorbing water under drought condition, and thus which might deep the drought stress. The
results suggested that appropriate N supply was seemed to enhance the ability that S. davidii seedlings adapted to the xeric
and infertile environment by stimulating plant growth, increasing recourses accumulation, enhancing use efficiency of other
limited resources, and balancing biomass and resources partitioning. Appropriate, Nsupply, therefore, would be

recommended to improve S. davidii seedling establishment in this region, but excess N supply should be avoided.

Key Words: drought; Sophora davidii; N supply; resources use efficiency; adaptation strategies
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Table 1 Physical and chemical characteristics of substrate soil

AE asE HEES i - AEREKE HHLC BN £P
pH Bulk density Graval content Field water Water Organic C Kjeldahl N Total P
(grem~) (%) capacity (%) content (%) (gkg™) (g-kg™) (g'kg™)

8.06 1.36 52 24.68 7.45 55.29 2.01 0.81
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118 7 IR BRIk B 1 R B

ARFHRA 3 AHE N BRIV R . 20060 5y | Average temperature (bars) and precipitation ( line) in the
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0. 05) B SLIR 4, TR I L RIAES B M 30 H R AR R A ARAE , (BXI AR R IF B2 (P > 0.05) M (&
2) o HARGTHARPIASALEL, NI T 208 %08 R ARRARK . B4R Nh X T NO 3F4h M A %H |
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AT LFR BE =T HARM A, HHABB A TR BE 25 {8 SR BEE I N 58 5 838 i 2 2 3
m(&3).

£2 TEKENLETENZHENFEE B2 GSTRKAER
Table 2 Variations of leaf number, basal diameter, height, and root length of Sophora davidii seedlings under different N supply regimes

HA%HE =2 3= 233
K38 Treatments . .
Leaf number Basal radium ( mm) Height (cm) Root length (cm)
NO 7.00 £0.58a 1.19 £0.04a 6.17 £0.17ab 14.67 £0.88a
N1 13.33 +1.76b 2.07 £0.15b 7.83 £0.88a 18.00 £1.15b
Nh 10.33 £ 0. 88ab 1.05 £0.01a 5.83 +£0.34b 11.67 £0.44¢
P> Fy 0.026 0.000 0.087 0.007

Fl—hAEFEERATER K BEELSF Different letters within a column indicate the significant differences among the treatments (P <
0.05) ; means £ SE, n=7 for NO, n =6 for Nl and Nh

£3 FTEAENLETORNESEHSESEWETR H/ AREMZE/ CHE + AHR) lkEzR
Table 3 Variations of plant biomass production and its components, leaf/ fine root ratio (LFR), shoot/ (root + fine root) ratio (SR) of
Sophora davidii seedlings under different N supply regimes

i - = Hig iR it /4R E/BHB
Treatments Leaf(g) Shoot( g) Coarse root(g) Fine root(g) Total (g) LFR SR
NO 0.07 £0.005a 0.06 £0.007a 0.08 £0.004a 0.05 £0.003a 0.27 £0.009a 1.49 £0.18a 0.47 £0.03a
N1 0.17 £0.008b 0.16 £0.013b 0.19 +£0.006b 0.11 £0.013b 0.63 £0.014b 1.49 £0.23a 0.54 £0.05b
Nh 0.13 £0.007¢ 0.10 £0.007¢ 0.09 £0.007¢ 0.05 £0.004a 0.37 £0.016¢ 2.62 £0.08b 0.65x0.05¢
P> Fy 0.000 0.000 0.000 0.000 0.000 0.000 0.008

Fl—hAEFEERATER K BEELSF Different letters within a column indicate the significant differences among the treatments (P <
0.05); means + SE, n = 7 for NO, n = 6 for Nl and Nh

2.2 C.NFIPRESHE
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0.05) My T 4imi& 4 C.N M P ARRE, BRitH N AP HREEWNE N LB T LEE (P> 0.05) %
oMK 4) NLALBE T BRIZELh &40 CON A P AR B (P < 0.05) BT HAMBWA LB, WA T
NO,Nh ZbE T 404R C RER,ZE R AR PREBHLEBERW (P> 0.05) [BREMM(P < 0.05) T HAls
24

[RlET, SMENE N ALBRBUE T HRIZES R AEYE,C.N M P KR (B 2) . AEIHE LA, Nh B
BRERARAEYR LG, MM A R E ORI > R > 2> AR, BMOR B TEYES
BFRH B2, RPN AR > M > 2> MR, CHOIRESEYESEER—B, WXt NSRS, Nh
ACEET M N BB, TR N B RAR, HABP A BEIF R B 25, v N G243 £330, SRS 8H
60% LA b HZEMIR S N HAIZ AU 10% Z£4 . IEIFER LA i, M 53F NO, NL 3 An T 4R P B9 e dsil,
TR T i A ep PR o s{B Nh ASER R FIZEAR b P B Lo BIER I A 3
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F4 FEENLETERNEZEHHEZES CNHOPHREEER
Table 4 Variations of C, N and P accumulation in components (means + SE, n =3) of Sophora davidii seedlings under different N supply

regimes
AL Treatments Leaf l]-(I-‘mg) Shoo%mg) Coa.rse*ﬁr:ft( mg) Fine érlfﬁ mg) Totf’i]‘g _rl;lg)

NO 32.20 £1.26a 26.57 +2.89a 33.87 +2.03a 19.12 +1.03a 52.99 +3.02a
C NI 74.30 £3.79b 68.32 +5.88b 76.14 £2.48b 41.40 £5.57b 117.54 £3.14b
Nh 53.27 £3.34¢ 41.03 £3.31c 41.07 £2.54¢ 17.12 +1.76a 58.19 £1.30¢

P> FN 0.000 0.000 0.000 0.000 0.000
NO 0.76 +0.11a 0.05 £0.00a 0.08 +0.01a 0.30 £0.02a 1.19 £0.09a
N NI 2.19£0.18b 0.19 £0.01b 0.23+£0.02b 0.83£0.07b 3.44 £0.13b
Nh 1.98 £0.14b 0.14 £0.01c¢ 0.15 +0.01c 0.42 £0.05¢ 2.69 £0.19¢

P> FN 0.000 0.000 0.000 0.000 0.000
NO 0.09 £0.02a 0.06 £0.01a 0.08 +0.01a 0.06 £0.01a 0.29 £0.03a
P NI 0.17 £0.01b 0.13£0.02b 0.13 £0.03b 0.20 £0.04b 0.63 £0.02b
Nh 0.14 £0.02b 0.08 £0.01a 0.06 +0.01a 0.09 £0.01a 0.38 £0.03¢

P> Fy 0.003 0.001 0.031 0.001 0.000

Fl—TERER —FNFHRARFZERREHER K BEER Different letters within a column for same element indicate the significant differences
among the treatments (P < 0.05)

[ 4R Fineroot E3 HIMRZE Coarseroot [ 2% Shoot E M Leaf

100

£ 80

(]

24
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5 !
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B2 KRN LT ARES &AL YR .CNH P o EHE
Fig. 2 Biomass, C, N and P partitioning of Sophora davidii seedlings under different N supply regimes
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N EMMEEHRES B N HRA A REERRRIE T EHYE EFEN— 4 FE™ . Broadley
YR YRR N B SE SBFIE B R LMR R R C Bl R, RPN R bRHAEN
i N AR SARFE G E (M B EAAYER) WAK, i B BS @ EIHEN N EE RN F N RT
SRAEHE TSP RUAS B (HHAR) B4, T A AE A 7= &, C B E 7R 4r (N #1 P) R B, B A B
YIE R EIIBE F7 o Hossain 4078 AR . RMZEARTBIZE F, HXHTFAME N 403, BAREHIE
N AbFE R T A YA =&, C ME M N.P WA R, ERTRH THH TRANAK, B TRAFEKS
AR A Y B B N ANER A R DR AR B N AN

WY YR KRR R S0 TRT G RMYEN & BRSNS —BENH ™ . AT R4 B
N B R AN B HRIEL A YR CN.P AR, BT&EEHINIIERAR, ENIX N #iH
MB&BAFE, MR MAREEYFE NEARTHHE, BHYELR AR N FEREEEIR AN
A PABEIEAIS R & 19 C™° ZEATRBEST A i A FIAIAR N PR o B N 19 90% 2247 , R T X B2 B N
B BZIEAY N BERERRK, BEM N A H T ReE AR AR5 2 BCr X 8 8 4 , B
SR K C B ECE AR TR N AL T e Rl iR RAEK , BERRAREY R L], e 4
YrE WA AHTF ARG HETREAET RIFAEK, Wi N XF LFR F1 SR BIR0 4 7T LAE H AR5 38
LFR R—ANhEeM AT ABURIEIR, OV E T LB A b A B R R AR R IRE
AR P EER N LB T, ARIFESE LFR 1 SR ¥ K, RAZAE T 4E L AR ARERE , LA
BT RBENAR; [RlAT, A3 FCAA L T E A B3, W BEA R FAEWTE K 26 R AR w3 s Fn ) 7K
A, BN AP SRS, BN BT H N Hfl], BEREA N WA, X TS E M N MR AL
KA K WA FAM N A, B N [Fa8met 5 F4E g P gy Hef), 2250 N 344 P L) , Bk
P i, ATRER B 0 N B E(EHE T P ROMRCRIAR Y, 3 LR e iE N AT B A T B P AR

— e, 76 I I — R R TR 2 SRR R R 2 B R FEALER , {8 S 1 m Al BR 7% 43 B9 1 R AR
B R RS R BT ER T X — &, AP i N A B8 E R T A MY A ON R
NUE, ,JEFEE T N 58 B BB B A% (B 5E N ALZE 2380 T M i FA 8 8 N/P LK NUE, , B FFaF
FRCER F B E T e BRI B ™ TR i N ACE 0 T Ayt = BSR4 B R U &,
BIRAE , X FEEM N A3, B EH N AE T ARiESE B AR RN NUE, , ERE RN FIA P ge,
FRBMEAE HRIEE B A TRE TR,

& Koerselman 1 Meuleman , #{#¥45 BE ( FZRM ) N/P /N T 14, M4 7 15 N [REE L ,N/P XT 16
W32 P RREIBK, Big 2 N2 N A1 P LRSI ™ o R James Z53A J BHAR Y %5 R 20 Bk £ A8 Y IR 9 fit
N SHEYTR, A S EMRELRRH . AP, A N BT Ay A N/PAL9 £4, Tl
N 4HHF EF+h 14 4, 24 35 5] Koerselman I Meuleman 3A 79 N 1 P 3t R RV HI4E 7= 8K ™,
BAGR—FHEIMEIE T %M X 5k N TR B —H EH5 James SRR A 3,

4 it

TREAASTENAFHRERG THEENERSKE . MRS IR BRESEESBE KRR
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BRI FRE, ATSCEMYEN T RRERENRE , REAR AR K E SESWERN, SEBEN A
R REBCEAE M) TE N B SRR B ) , ST W] BRI HAR RAE K , S EC R B4 YRR IR 8, 15
FEK I TR AR B FBOK M AT, AR T4 E M AETE SE K.

BT AR LR A A, A AN F AT REGERKRK T B ZR, AR TRF 5845 R0 BR i 44
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