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U AKEAINAT B AR S50 40 v AR A IR (NUE ) R 3 (7R 1 52 R0 b oK S0 it 280 mT dat 285 4 oo 40 i 0 2 1 1T R L Ao
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Responses of plant growth and nitrogen efficiency of Alhagi sparsifolia seedlings to

different water and nitrogen levels
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Abstract; The plant growth is generally co-limited by water and nitrogen (N) in desert ecosystems. Increasing global N
deposition necessitates to evaluate the response of desert plant seedlings against variable N and water input levels. As it will
affect the success of the degraded vegetation restoration and reconstruction. A two-year pot experiment was conducted to
examine the effects of water addition (drought, moderate water level, and high water level) , N addition (no N, low level
with 51 mg/kg, moderate level with 102 mg/kg, and high level with 306 mg/kg) and their interaction on seedlings of
Alhagi sparsifolia at the southern rim of the Tarim Basin. We analyzed the effects of water and N addition on the dry matter
accumulation, biological N fixation, and N efficiency of A. sparsifolia seedlings. The results showed that the effects of water

and N additions on dry matter accumulation and N absorption efficiency of different organs varied by years, but whole
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seedlings showed the similar trend in both years. Under drought treatment, low N addition significantly improved the dry
mass, N absorption efficiency and biological N fixation amount of A. sparsifolia seedlings, but all these decreased with the
increasing N rate. Interaction of water and N increased the dry mass, N absorption efficiency, and biological N fixation
amount of A. sparsifolia seedlings. Among all the treatments, the moderate water and N (102 mg/kg) was the best
combination to improve the dry matter accumulation, N absorption efficiency and biological N fixation amount. Water and N
additions tended to reduce the N use efficiency ( NUE). However, N addition significantly enhanced the biological N
fixation ratio under drought and moderate water conditions. A significantly negative relationship occurred between the NUE
and biological N fixation ratio only in the second year. The dry mass was significantly positively related with N absorption
efficiency and biological N fixation amount, except NUE and biological N fixation ratio. It suggested that A. sparsifolia
seedlings could adjust their N absorption efficiency and biological N fixation amount to adapt changing water and N

additions, and it could further affect the dry matter accumulation of seedlings.
Key Words: Alhagi sparsifolia seedlings; N absorption efficiency; biological N fixation; dry matter accumulation

TEFEHAES ARG, i TR A R G2 B OOR TR S i BB 1, IS AE R A
T AR B TR, SRt 27 BRI FH 0 A A7 SRR o S0 1o A A LT e 4 BRI R S I i ) T )
AR RIS EL RS s -3 A 0 1 W P A R R A A6 ) 8 T s R A A K N A i 1 43 T TR
S YR ZREME RIS SR S IR . AT, A DTRE B I FERRAR R RIS AE S R M C 2
BRI, AR U XS R DU Ao I, (L R R A 2 7 0 Wb = B DA R I 2 R A )
REAT WM D, RS ST AR A AR A R R A NS S [] 80 3R 7K By o) o7, o PR T ik LT i o i 158
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TV JEAEINCBEIL S HAA A 2SR ST, AR T S0 SRS [R] B AL ) SRR Ay ey o A T 7 T 15 4 2 2 4
AF I EF AL K B, TR X 224 A R AR A 1 A1 AR P A e A AL Al R RS e R P
TRFD IR AN [R) A 35 S SRAR ) AT A SR B, B R A R i 2 47 R A A DR, s bR
Y B L A RINE 2 X RIS S R G b AR T RE A R T 2 AR R R K
RIS, A BTSN N e TR B rP A ) SR MIHTRE D 235 K, SN SRR/ B B 38 R ]
T A A B A BRSO R AR T . (EUR SRR P TR K B AME A RS 2%
NSNS IR U | BEAR 3K 3, ETAT 23 BRI K 43 i i LA B 50N S 2R3 A 84 i 7
PR R A KA W A PR T Sk B Y W] T AR ST PR b R DR X AR A R 1 B
P, T A A AE SR A 5 LA ¢ 38 5 T PR VR ATKP (IR IR]RUEE S DA OC , BT LA 2 ]
FOTRERT S B (145 Wi S5t A BE 22 A O B LR - - SR 23 SR AR 38 B

GESER (Alhagi sparsifolia) , 22472 FLRF R ALY | 2 05 UK 43 1 2 S -V D 385 ety b A DL 34 e A
Yy, AEAT B XU VD L e A 2522 4 25 TR, o2 0B A R R 2 TSR, 7 25 3 3 Ol R R b 4% T
HEAEH, BA T Z B RO AN E (R ARR i Tk = 50 B MK AN i N R AN B AR
FIPERR IR, 3% SRR BB A ™, AR S B A SR BEOHT , SR N T35 77 S B ] o2 A W 1 7 3250 25 i 9t e o
MR LG, F X S BE R R 2 0o A b T AR B SRR R R AR R S
FUFHFAEN S 07 T8, 365580 11 B30 B BRI A 9 8 AR ), (EUR R DB 5E A T SRV EUER st A2 4 1 &
A Y AR T T ke i AT 5, HE A 1 0 23R R 1 T % AR R R R A e R 7
HRTASEAT HRGE , D9t AHFTE RS SE R T VR R S 2R N Sh B ) LR 25 2 S 3, SR N T S 56 1
BANR BK UL AR RE WIS 9 SR 20 v 0 o SRR AR W SEURE 1 R WA 28R S A AR AR
J01 e T8 SR 0 1 2R 4 DA A 0 [ SRR R B TR R AL AR B R RFAIE , 9545 SR0) S B SR 4 1 L
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1 #MRERFE

1.1 PR IXHEN

RIS b A T HE TR VDTG S5 SR RN & 1) 5 8 ) R0 A 252 037 (80°43/45.9'F, 37°0120.7'N )
TR 1340—1380 m, J& FHE A G T2 X, AP RGE 1.9 m/s, B RT 8 HARRKECH 40 d, b8
FATE AR 30 d, AEEEAIR 11.9°C , B s SR 41.9°C , o B IR -23.9°C i AE K 2= (4—9 H)
FFEIR R 21.8°C o AERBIREK AN 35.1 mm, H EZENAE 4—9 A AEHZE K & 5k 2595.3 mm, o T
B2 209 d, LR N KA 6.5 m, AR B 0 AR AR oK B IR RN S AR TN B R A i B 2
HEKFERE SRS S AR AR /D, LASK SE MRS o0 & IR FE A A D i W 2RI ( Tamarix ramosissima) FIAE
A48 ( Karelinia caspica) ,

1.2 kit

DIAS R K ZAL BT B 9% SE AR 2 il b it B8 SERIFP FIC4E 24 3, F 2013 4F 4 A 15 HEESR I E R
AR AR I AT AR R, A2+ 28 ke, #&F 8 BL, FVAETRIE N 1.5 em , IEFE0PEK, #BFIE REE L
SR R S RN A0 KRS R B R 1 AR, 2 RIER E M AN TR X 0—60 em )2,
13 pH o 8.3, AHLET S A 2.18 o/kg, B HA BE HI & FI(E R 0.17 ,0.49 14.6 ¢/ kg, SALAL AL
Bl RO S A R 17.6,1.7 ,145.7 mg/kg,

HTHARIT ST A& B, T F 35 B0 R Al B A7 06 1) 398 B K i T IRk 6% A2 47, il B AR K ) 3 F K ok 10%—
139%™ R IRATIE 3 /KA BE : FRIEK B (29 18% ) 19 30%—35% (T 5403 W, ) (60%—65% (1
LRI AT W) Fll 80%—85% (TRIHALEE W, ) . S HRIZ Y IV 408 & A (0.17 g/kg) W 4 Ml E K
AHEE(Ny) LA 51 mg/kg(FHHTF 12 ¢/m*) (N,) A 102 mg/kg(F4F 24 ¢/m?) (N,) Flim & 306 mg/kg
(FI24F 72 ¢/m?) (N,) . FRHEEFEPLXH B, 36 12 A0 E B W, N, W, N, \W,N, W, ,N, \W,N, . W,N, .
W,N, \W,N; \W,N, \W,N, \W,;N, W,N,, Aab# 30 MEE .,

FHIPN FAREEE: BRI R R 200 4 A Al 1 00 4 R A8 R (3 A 2 SRR ) AN [ JE B i) 4
PPN F 2 ok AR A A JE B EEIE N S LAY 6 0 e e F B 2005 [ U A AR L e
FHIE MR R AR JESFESE, IF B2 oAa vl R0 SRR 5 B A2 AL, RIS 3R 20 5%
DXIRAF B 25 T AR R A ) B R S RS A BLIBESE AL (Inula caspica) FNZS BB Hrp 2 AR M0 5 5% B¢
FIERJE T URAR R , W R R AE ST, A B £ HAE 0 2 LU . A 24 SO 1Y) 22 R RS M
FHEAT R BT ] A K A 34 B SE R AR R] RS A BEAAR 8 L, R A T T X R BRI 0 B A=
Yy [ U RE 130 T e HAE R 1009% U5 F R AT By R 28 32 B8, PRI 7 K 98 e il 40 1 78 T /A o b 47 B
5, RHRA A G E SRR TR 37 AR A A KM H e E T A& Hoagland 5 R .

B AN IR B4R 3 UK, 28 SI7E 2013 4EH1 2014 4ER9 5 A 25 H .6 A 10 HF 6 A 25 H#47, 4
Uit Ak R 173, JKAMARERTF 2013 4E 5 H 15 HIF4R, &6 1 K R4 20:00 A TDR300 + 37K 40 &
¥ ( soil moisture equipment,Santa Barbara, CA , USA) il 5 /A [l Zb B + 3 57K & 1205 1245 10 38K 4 & 1
SRR K (em®/em®) o BB B 3 7K 434 B R AR 55 7K 35 BB 43500 2 0.079—0.093 em®/em® (W) |
0.167—0.183 cm’/cm’(W,) 1 0.232—0.249 cm’/em®(W,) o SRAAFJIIEEEEMNTE 3 N/K A0 PR + 3 E
Al RE R 7K A A BRI B 7 5 — 3, B3 B S0 RE  HeCHET , T LU [RIZK o3 A B ) 75 5 25 S 35/, 350 1.38
g/em’  MRIRZS TR T L B B A A TR 20.3 L, BRGEEANEHE KB AR Rk E
H(g)= REHOKAER(g) - REEKE x HHER x 10°x KEE (1 g/em’) , PR EHOK > T =1
FH XTI E K (%) / (100~ HHEEIK ) . #h TR K S H RS 7K i 43 50 3 21 45 A B T30 {3
IKATAE R THAE [ 10 H R Z5 R, AARBA S, TIRAERY 4 A 15 H FRRIF G
1.3 et S ik

7 A% 8 A IR AE KR, N 9 A IR AEKIEE , 2 A R R BE i i e AV IR, BRI LG AR R
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251 TE 2013 4EF1 2014 49 8 H 25 HIFGR T, X W] BAFERI 4300 32.4 mm F1 13.4 mm , TR
REFR AL 1.5 mm, i1 12 28 A i 0, DR abb o T 6 A S 56 7K o A B R 5 i 5 /N R AS T %5 1, R TRCR:
FEIF A AR EFRVE Y 4 #RITARIC, BY T o BSR4 IR0 B 250 JF AR AR 0.15 mm G A iR B, 43 85 1
YRR (AR < 2 mm) AR (AR > 2 mm) , FESEA T IR AL 7E 75 C ML B a5 5 AR &, Bird A A
JER IS FH H,S0,-H,0, 2% 8, R E AR E M AR S E 2R T (%),

Z AR T PN AR RO R A Se it R EE S LRBGRER 2L, B —Ab P 10 MRUK SERIL 1
BURE i R REAS B — AN AT 150 J, Y0 Bt B BRORESREF AR IC R . 2R T B AR, BT LLGRIIE B
BURERE 15 g 247, WOER G SE R BREAEFIRE 24 4F 8 H il AT, FIrA M7 R4 5 3r B FH 2818 K vh v T4,
WK ARAEE T Jo B AFE 4% 7E 90°C R 30 min, 285 BCAEMEAR N AE 70°C FHET, BB RE ) , 233t 100 H i+,
WHEIAE , PTAFES N =B b BB 2= BeAe e [ R S0 50 5 E 170 , A4l 0 A b 155 9% g i X =
A e A A3 A 8N (%) 18, T8 36 3 R 4h i A0 A= 9 B & L 651 (%N, ), HO T8 5 18 Shearer I
Kohl ™ JHEAXUNTF .

PN fea = ( alsNrPf_SlsNﬁeld )/ ( SN:{_SISNhydm )

FerP 9N, A7 T A 0 [ AR 1T ) R o AR ) A R R B 7 08, PN, AR S LY, B 5 0%
GEAE K AEAH R R BT T (9 Z BRI A i 85N i, 8" Ny, AR R [l kb 3R 3% B il 4 i v 5 19 8N,
8N, [RERTETC R D AR I B B B 8N

ST 21 1) 803 SRR A0 A o o R S5

o B AR BB (mg) = HAFE T US4 H S A=
AW R (mg) = %N, < BER/ 2% 0 B AR R

o bR R BRI S 25 25 B 03 SR A i i) A
1.4 Bt

AT o A RRCR R B R A FE A RCR (NUER) M ERCR . HY) NUE & AR W7 0T g
PR SRR AR AR N IR R BE AR TR A U NUE (g/g) = &4 B/ BT mE+ &4 E/
PRAFE BRI, AR IA A AT AR BB R AR ARCE | B 28 B A ZCR (mg/plant) = 45 4%
BRE BRI R AR R R R R SR AR AR BRI R AR5 S 4
B RUROCR, 5 S W o A ) [ ORI AR 2R e &5 =R BRI RICR

BRI HT R SPSS 16.0 B, PR AR E 5 227081 (one-way ANOVA) #4712 MAFEVK AL A 2257 B
HVERLS s FHBUE 2R 5 2253 (two-way ANOV A ) A5 55 7K 53 i 280 S A2 BAE FH XT38 B8 il 41 4 Jo A AR
B SEN R ;R person AH IS BT 9% SE il 4 B T4 0 o 55 R EUROR A W 1 U A 0 TR L B8R 2R R
FHRCRA A

2 ERESH

2.1 ARDUKESME RIS 0 T4 5 28

FESTAE KA 1 AR Ky R RIS XA RS B R pk 4 ot SRAE i 359 kA i 25 /K-, b oK o3 FH 45
i K A AL B I 4 o R AR R B (B Al SR ¥ B (R 1) TR, W,
N, LB B 25 HUAR AR AR T4 I i 4 0 8 v T AL A A 3, FUMIAR T4 i Az A B iR 8 i (B 1)
0 7K I3 il RO AS [RS4SR A A B AR R, et S T R AR T S A
£ W,N,ACHER it R FIZE T4 ot Bk B e g, 430 ) e TP B i A AR AL (W N ) R i 1.53 i 1.63 £, {1
5 W,N ACFE 2SR, AR T T WoN ARBR R S (0 WN B 22 R R 3 Bk T i 2
WAE W N AL BT iR B ey, W T i S ARAL BE (W Ny ) i th 1.57 A% (H5 W N, 2R B2 S J0A B
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Fig.1 Effects of different water and N supplies on the root dry matter accumulation in each organ of A. sparsifolia seedlings
Ny AN A No N;N, KA Low N level;N, : 14 Moderate N level ;N5 ; A High N level; W, TR Drought; W, : 17K Moderate water level ;
W, : M3 High water level ; B HEUE K YA PR UEIR (n=4) , RE/NE S5m0 P A 22 5 .35 (P<0.05)
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TEHHI RS 2 4F K3 R BOK S HAE IR AR 1 5t R AR R i S ik i K -F, 54
PFRBR W N, ARBEXE S AR AN AR 1 B SRR 8 B A, LA it LAk B 2 i AR AR TN 2, B 2
FEARAAR T o RN S AR 2K 26 F T I Fr DHLRR AR R R R o 4 I ot o 3 o 34
Z e AR, 3975 W, N AR BN A Bl iy, B35 T AR S Ak B, Ferp DURLAR ) o A8 AR B A K
25T 0t A it RS AR SR N S R AR (EZE W, N R W, N A3 28 AN 7E i 60 T (W, Ny) )2
TR, BRI AT T HER R (W, N, ) R4 B A P s mi B B 39 i %0 A A R R AR A, &
PRRFE AL 2 DARAFRGY IR GERA [R5 B XK A AR A A A R 17t B AN TR], JE HOR AR AR

F1 AEKEAEETRIENSETYWRERHONEAEZFESH(F)
Table 1 Two-way ANOVA results of effects of water, N and their interaction on the dry mass of A. sparsifolia seedlings ( F)

2013 4 2014 4F
b LA M b HLH 4 :
=] wp s BRSO om0 L ER AR bk
Treatments . Coarse Fine Whole . Coarse Fine Whole
Leaf Stems Leaf Stems

roots roots plant roots roots plant
IK5> Water (W) 35.63"" 37.48 " 39.87 " 35.52*" 91.05"" 35.82"" 58.79 " 93.95"" 35.52*" 97.22*"
& Nitrogen (N) 16.11 %" 15.65*" 18.78 ** 5.127 34.81"" 10.50 ** 13.89 " 21.21"" 5127 36.07 "
KA *AFR WxN 1.52 3.10* 18.74**  10.83**  9.68**  5.51°" 6.62**  37.17**  10.83"* 37.93*

* P<0.05, ** P<0.01

2.2 AFEZKESAT BEGE R 28R

KA 1 AR K R BN AN [RS8 SR A KA Sl 28 5 B A, b s oz I SR R ik 52
PR RN BERW (£ 2) . TRFMFTHEMA (W, N,) BEA S 1478 i R, JEHIR AR Y
M SRR 3 2 e T HLALA B it P R (W N ) X i ZE R RR I SR A e (e AR (15 W N Ak
225N Bl A (W N ) AFI a8 B IR ARCR IR &, B 2A R (B 2) o Rk 26 0F PRERA
TR O 2525 B AR IR USCR E T o B, b DA W SRR e ey 355 1 W, N AR BT 1 3] i
(05 WN AR B S AN, SR AR T ARGV B 2 AR RS BRI SR A I SR 3R T

*2 AAKEEETHRIENSERBLENNEAEZRFEST(F)
Table 2 Two-way ANOVA results of effects of water, N and their interaction on the N absorption efficiency of A. sparsifolia seedlings ( F)

2013 2014
b ] 4 % ] 4 e
Qb3 - 2 FHAR 4R bk n = HLAR AR bk
Treatments Coarse Fine Whole Coarse Fine Whole
Leaf Stems Leaf Stems

roots roots plant roots roots plant
W 27.38"* 13.71*" 43.66"" 41.12*" 72.62"* 19.10*" 64.07 " 85.36 " 15.26 " 91.68 "
N 17.09 ** 11.65*" 33.32" 3.58" 38.58 " 8.71 " 9.51"" 19.85*" 11.87*" 29.88 "
WxN 2.01 2.63" 19.58 ** 8.28 " 5.20%" 3,52 272" 27.71"* 6.17"" 20.88 **

# Fe78 P<0.05, % FsR P<0.01

FETRIERAN A K55 2 4R K5 R K RS T A M R I8 B A B W R R T 350 o
SRR ECR R I TR AR LW, N, AR5 AR A b U AT 35 45 , i
SRR ORI TR A PE R, i o HUR RV bR R S LR T S350, 26 W, N, bR
S | 205 ST W SRR A W AL I, 22 B S RS S P AR ] 5 AR £
WN, A GBI, SR A PR R A W N A B 2508 SR A 335 4T, JO M 2 P b R R
W RUR AR 1 5. AT T B3
23 RFDKE& T B RIL T NUE

PR S 1A I F 25 AR RIEERR ) NUE 393250k 4 802 Bk 5 1A 0 825 300 2R F
NUE{X 2 1k 53 4 PR 0 835 B0 (63 ) 6 F 5 A M SR0A B R I F HONUR AL, 55 W, N, b 38 0% 53 10 R
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Fig.2 Effects of different water and N supplies on the N absorption efficiency of A. sparsifolia seedling
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2, (E G0 K e mt R X s A RR AT - NUE (181 3) . 2569 NUE 76 W, N 2P R fermy {55 W, N Ab 3
LA MM NUE 78 WN A R s, 05 W N AL W, N, 22 %N . 4R 89 NUE 76 T2 &0 T
A, HAEIZAE B A A2t S e 5 ), 34 0 7K o Rt 20 0 25 BRI NUE, 80 Y NUE 78 W, N Ab 3T f
=L HE WON W, NFTWON, 22 AN nTLUE Y AN FEERE S8 RE NUE 2K J SRR 2 m IR
—,

FEGEBE AL A BEE 2 4F i RORIZE R NUE Y52 87K 4> R MOKR RS BAE A B, MR 40
HERHERR Y NUE A 3Z 2R R FK B EAE B R, A NUE 78 W,N ARFE R B, (HYS WoN, 22538
B, 257 W N AR F NUE &35 5 A AR B /K ZAS ) o 25 A T NUE, FHAR A0 AR () NUE 78
W N ALF R e HS WN, 222 AR, %EkE NUE WIZE W N BB F i (HES W N, 2B A B, X%
WK R 0 B3 EAE SR A F BRI RS A 25 B A vk NUE 9425

£3 FRKEHE TEIER S NUE FEYERLGIMNEAZRFTES(F)
Table 3 Two-way ANOVA results of effects of water and N addition on the NUE and biological N fixation ratio of A. sparsifolia seedlings ( ')

aH 2013 4 2014 4

Indexes Koy AR Ko AFR Koy AE KIFxEHE
Water (W) Nitrogen (N) WxN Water Nitrogen WxN

i F* NUE Leaf NUE 47.15** 21.53*" 75.94** 40.27** 9.26** 16.92**

2% NUE Stems NUE 331.74"* 35.65" 23.54*" 24.29** 53.20"" 11.75*

HHE NUE Coarse root NUE 10.20** 42.65*" 10.47 ** 2.69 5.13** 2.44*

ZHAR NUE Fine root NUE 20.30 2.61 1.52 0.25 46.93 " 30.52**

¥k NUE Whole plant NUE 16.58 ** 4.62%* 15.21** 0.62 16.44** 5.11°**

A=W E 4= Biological N fixation amount 62.0"" 18.6 " 5.8 58.6*" 24.1* 13.9**

AW E A LB Biological N fixation ratio 1.68 10.93 ** 5.07 " 0.97 62.40** 14.20**

NUE: ZZF R N use efficiency; * P<0.05, %% P<0.01

2.4 AFIKESMT 9% 5604 v 0 A 4 R EURAE

FE 2 ANMERARD S5 3E R4 i A B A R 232 2K o AR FUK B BAE R 252 i, oK 3 264
S i 035 (3 3) o FEIK A3 2% A eh 38 J 366 e 20 i 1 A 4 1 R 2 B S 38, (5L W, NG R W N 25 SR B I
(B 4), TREMF TRt nT 5214 i A 4 [ U (B R it U 3 A0 R s, rh Ak 40 Tt
RO A P 1 R R A 3 A BAE R ARAESE 1A AT 3 ANt AU B A AR W [ AR 22 RN I AR5
2AME KT W,N, 8 3 & T AR B AR SR R A AR R B A A B A 2 DA KA
W, A B R R R K R AL A YR WON A

YR IE A A A= 0 AL BAE 2 A KAR O ¥4 32 3 R R /K 58 A A 8 3 52 ), 7K o £ F 28 A e HE i
AR FESS I AR SR 1 AR, T 54 Tl a0 e T $ s FLAE ) 1 L8] BV E R B I 78 h A5 7K 4y
FRMETF Bt L A P 1 R LA S S RN, A WL, N AR R B H S WL, N, R WL N, 22 SO B
5 W S5 N A AR A P R AR L B B DU DR AE W N W N AR EER  XEF 2 AR AR IR SR 4 v,
TR TR ] 25 5 H A Y B A LB, (ER 32t RS A K 5 0E T, A= 9 19 4R ) it 2
SO, 75 W, N A BE R f iy, FLR S T A A B R A T AR (WL N, A RRARAE P [ L 9]
A (HTE WoN, AW, N, AbF R 02> g 2538
2.5 BRGERIANHT R ECE AW E A T B SR AR R AR DG

XT38 G R 4y P R T T S AUSCRE A W) [ A S EG TG BT BR (R 4) 2 MAERFER 4 T
Yy [ e 34 55 W AR R AE ) [ U AR R A OC R AR S AE Y B AR W ER R E FHEX KR, &
PIFE RACR 5 NUE USRS 2 AN AERAE G R B MAHDC, 2 T R 2 A4 5 NUE FA 9 AL
1511355 76 BH 8 AH G

http ; //www.ecologica.cn



3620 SR 4%
O No E N, 8N, N,
201348 20144
40 48 -
30 36
20 24 | i_t
10 12
0 L ) 0 s
75 100
< 75+
50
50 F
e
25
25 F
) . .
a 0 0
> 80 100 ¢
5 a a
3 T
2
l"ﬁ 60 75 + abc bed
[}
E
2 - =
‘%n 40 50 2
2
%20 25 |
®
E
w0 : 0
& 54 60 -
b
bede =
36 40 t —
s
T
18 20 F
0 ) s 0
54 75 ¢
def cde
36 50 |
e
18 25 |
0 L 0
W;
IKAAEPE Water treatments

3 AEIKEAETIETE R %) # NUE B30

Fig.3 Effects of different water and N supplies on the N use efficiency of A. sparsifolia seedlings
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Table 4 The correlations among N absorption efficiency, NUE, biological N fixation amount, biological N fixation ratio and dry mass of A.
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2013 4 2014 4
¥ o WSHCK BT L R LB
T . Biological T X Biological
Indexes N absorption NUE .. N absorption NUE L
Dry mass . N fixation Dry mass . N fixation
efficiency efficiency
amount amount
Ve ES
S 0.99°* 0.96**
N absorption efficiency
NUE 0.53 0.40 0.37 0.11
Ee _
R 0.86° 0.86"* 0.42 0.77°* 0.87° -0.16
Biological N fixation amount
1A i
DALY -0.08 -0.10 0.10 0.41 -0.18 -0.02 -0.59" 0.47

Biological N fixation ratio

* P<0.05, ** P<0.01
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