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WP B M, % S B R B RV BT 0 A I B TR B IS (Astragalus flexus ) F1HjE € I
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Abstract: Legumes are abundant in the nitrogen deficient desert ecosystems, which is the center of supplying available
nitrogen and the important pioneer species in this region. However, the studies on nitrogen uptake and utilization by
legumes in desert ecosystems have rarely been reported so far. In this study Astragalus flexus and A. arpilobus, which are
widely distributed in the Gurbantunggut Desert, were selected as the research objects. Three different nitrogen forms
("N-NH,", "N-NO,”, "N-glycine) were added to 0-5 c¢m and 5-15 cm soil layers, respectively, to study the
absorption and distribution strategies of different forms of nitrogen in two plants and their organs. The results were as
follows: (1) In different soil layers, both plants preferred to absorb nitrate nitrogen, and the maximum absorption rates
of A. flexus and A. arpilobus were 3.26, 2.59 g - ¢ «

significant differences in the uptake and allocation of different nitrogen sources among plant organs (P<0.05). The

h', respectively. (2) In different soil layers, there were

uptake of ®N in root of A. flexus was higher than that of A. arpilobus, and the three different nitrogen forms were mainly
allocated to leaves. (3) In different soil layers, the contribution rates of different nitrogen sources to both plants were
P"N-NO,™> “N-glycine > "N-NH,", and the contribution rates of nitrate nitrogen to nitrogen absorption of A. flexus
ranged from 37% to 41% , while the maximum contribution rate to the nitrogen absorption of A. arpilobus was 45%. (4)
There were significant differences in recovery rates of different nitrogen forms between different organs of plants (P<
0.05). In the 0=5 cm soil layer, the recovery rate of nitrate nitrogen was leaf > stem > root, while in the 5-15 cm soil
layer, the rate was leaf > root > stem. In general, in the Gurbantunggut Desert ecosystem, different life forms legumes
had both consistency and difference in nitrogen uptake and allocation capacity, and were affected by different soil depths

and nitrogen forms. The results provide theoretical basis for nitrogen uptake, utilization and allocation of legumes in arid
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and semi-arid regions of Xinjiang.

Key words: legumes, plant organ, isotopic labeling, nitrogen uptake, Gurbantunggut Desert

AR MY A LT E IR TR PR A Ky
F—ICER . A MR IR T BE R 3R R R
N2 AR R R N 3 FE % ( Hooper & Johnson,
1999; Kou et al., 2015; Fgi555,2016; Zhou et al.
2018) . AT HEAE Y)W WOR] Y A R 2 A
DR VESEMAVLA (Wang et al., 2016 ; Kaur et
al., 2016) . HE M 1P A K2 B 2 0
TERIRA R G A TR HEZE AL, Bl T
HY)A B A W) R AR B AE R 0 25 5%, I AR ]
AR R XY K A A REA TR A [
TR ZR XA R A ) A2 K 00 DT A7 AR 22 v (IR
MR, 2021)  ANFEAYITEX AR E IR
YA I 3 1 sk R P S AN [] 0T A i 1w e G
PE BRI T AR B AR A S o R g
( Tegeder & Masclaux, 2018 ; Zhuang et al., 2022)
R A0 %o AN [ T 285 80 R 10 D e W WSO o A
Y453 R - i BUAE W) AN =B T A W) ( McKane et al.
2002) , —4EE A AE ) an R Bk i 4 L1 ( Erodium
oxyrrhynchum) 54544 ( Hyalea pulchella) {BIR %5
¥ ( Nonea caspica) .30 B (Lactuca undulata) | ffi
R # ( Ceratocarpus arenarius ) . W8, 3% ( Suaeda
glauca ) S5 XF S A5 A WOKCRE 758 TER S A T A K

PR A B W WSCR (A28 526K, 2022) T B AR )
KA (Oryza sativa) 5 BB ( Pinus massoniana) .
B = H ( Dicranopteris linearis ) . 11 == #2 ( Picea
glauca) T4 B ( Xanthium sibiricum ) %5 i 1 W% WCF
FH 4% 2% % ( Fried et al., 1965; Wallander et al.,
1997; Lee, 1998; Li et al., 2013; #MEH,2020)

SR SR Y 2 765 J& 19 500 Fi, )4
T4 FR(Zhao et al., 2021) , FEZAG 184 J&1 234
i, 24 (IX) ¥4 734 (8 SCBYAITE FH 58 ,2018) .
URHEM TS TR X AR RE KE A, B
EAEBRGRMA A PO R — X
(9 S P Bl ( Allen & Allen, 1981), 20 H42 k%
WE5E BN HOA B 25 A S 25 A (Schimel &
Bennett, 2004 ) BEM5 EL 1 W AT P W SR T, Bl & X
YRR EFR IR, 275118 8 % A
ARLA U R T A LA (5 R E S,
2002 ; T SCH XN R FE,2009) , 1F % 32 R R BR il
MRS G e MRS R g AHILAR
MR — A~ E 2 A 7 30 (5 2, 2020 5 AR R
F,2020) , 5K BB (2021) BIOF5E R B, i 7 52
( Trigonella ruthenica ) %5 %% B XF A B\ K/ K
ZE<qb <Mt ASRIAE ) 2y RE T 0 280 38 WROCRR AL o8
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e S 28 A L 4 A PN 3 A o AR A O T AR A A 25 5
("M%, 2015; FhF52,2019) . X T ERMEY A
R SRR B 5 K 2 8 h Tk A
BRGEMBEMAER R G (K E, 2008; X e fif
2013) fHA 56 i 35 X 5 BR A 90 % AS [\ T2 285 B %
W A3 IS D 2L

Zhuang %5 (2020) BF5% & B, 76 1y R 6 o 4 v
B R [R A6 B Al SRR AR A Y6 AS DR S A
F A EA s, 35 P i d- 4 76 50 kb T
ER 7/ Pl - I DA E R O B s SO B & R SRS K e S
(2021) W58 & B, 76 R BE3E R D AR R R 4
w4 Tl i AR 3 A R R AR R A X 2R ER I I
Re A7 AR 22 52 R 22 e Ak i e i, O B35 mT il 4 38
T A LS AR, AR EZ 0l RBE
R AR A S A S R G, SR &
TEN AN A R R S A HA R 43 B RRAE
FRATHE B i X G B ) 45 B AN DR S A
2 HAT R TR A R WA A B AR AR I 55 AS [l &0 TR
AW . R, ASBIF 5 5 R — BT (3 Y
T A Ry SC 6 X, DLW Fh g UL 52 R 9 2 A B
(Astragalus flexus ) FIHRIEHE (A, arpilobus ) 1§ NI
FEN G AN R R R EE AR RAFIE &R
B AN Az 17 Y G R A 4 R W SRR F 1 SR
VIR S RAE ) 1) 28 28 WA i 4 1 4 L 2 0 L
I TS RGE R Z MG NI G FF A R
7, R 5 2T 5 X e R R AR R A
FIRFEE R RS LKA

1 MHEF*

1.1 B3R X 5 H R

AIF 5 XA T RROTE R ol 2 b (84°31'—90°00" E |
44°11'—46°20" N, #E3K 300 ~600 m) , H i FL 2 H
4.88x10% km® , J& & [F fe K0 [ 5 2 18 g V0, 4R
PIRE/K i 79 mm, R ZEROK AR, 2K
) 47.6% , EHSIR 7.3 °C ,AEZE KR iK 2 607 mm
(JAZ%,2010) , BEKEHRTE4 Af T HZE,H
7 5 (R B K 2D 4 0l b 85 3R 1T 38 B 7 20
em JEER S | 3R 7K — T BE — e () A =l AR AR )
TEHE %% (Wang et al., 2006) , iFX,0~15 cm
+ 2 3 pH [EHIEFE N 8.31+0.04 (MR ELWL - X358
FEIRITA 2022) ;0~20 em )2 T3 AR EGKE R
0.061(cm® - em™) (#E L PHEE,2017) , VA 30

Fh 123 J& & S5 AW, 3k 208 Fb, Hob LAY
( Chenopodiaceae ) (24 J& 53 #f) ., + F & B
( Brassicaceae ) (16 J& 22 #') . Z§F} ( Asteraceae) (15
J& 20 #) . Bl (Fabeceae) (8 J& 18 ) . RAF}
(Poaceae) (12 J& 13 Fi) . ZEE} (Polygonaceae) (3 J&
11 ) BEFERL ( Zygophyllaceae ) (4 J& 8 Fil) FIAL
Bl ( Tamaricaceae) (2 J& 8 Fi) I W £ & , L7 84 J&
153 i, 7350 24 5 Vb AR 1) B R 68 9% AILE i 4R
1) 74% (KL FRE S 2002) o /R PEE AR
BB 18 Fh TR E Y X VD M - S R G IR O R E
P HA H S A S E

AW SEMRATIRAZH 5 v W B2 e B i AR 25 S
b RS B AE T R B T A U TR R 2 ST UE I
IRFETEAE 25 2R G W TR Ml (86°13" E 44°40°
N b B 58 5 1R 0S5 R - S A 1 T
KRR, 2021 4F 4 7k PEm v i — H
B, 43 B E 4 4 10 m x 10 m YRR
B A KEE ARG 60 m DL B AR F 4 AEE
15 A0y B A b+ R 3R 3R

F1 HRMEGRDEETREAFSIKR
(n=4, FHEIREE)

Sample area soil nutrient status of

Table 1
Gurbantunggut Desert (n=4, x+s)

TR
A 390 B R A o Soil depth (em)

Soil composition content

0~5 5~15

+ e Bl 0.543+0.076a 0.432+0.029b
Soil organic C (g« kg™")

A 0.172+0.031a 0.074+0.025b
Total nitrogen (g + kg™)

A 12.533+0.964a 9.287 0.878b

Ammonia nitrogen (ug - g")

HAR 25.387+1.589a  20.086+0.457b
Nitrate nitrogen (g + g")

LA 15.667+0.635a  11.286+1.285b

Organic N (pg - g")

T FTARNS ZRERLZHAEREE2ZS (P<
0.05) .

Note: Different lowercase letters indicate significant differences
between the two layers (P<0.05).

1.2 B HIIERE

FETEAE 1 KOME T 9, 356 025 A6 6 T 4l 8
KR — M, B AE YL 32 4 50 cm x 50
em [R/NEETT  JLH 64 BRAEW) , #% 2 > HIRIRIE 4
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FARRIAREERM K4 REL, REHYD K
PR H g R A Y R (5 ] A #EAT A TR A
RIS, 43 5 4 FpOR TR 02 b 31 9 Fh SR
Y, BI°N-NH,Cl,”N-KNO, Pl } " N-glycine ( 5
AR KA Ltk THF 55 Be A R /) Ml CK
(RIMARIE®N) o BT P Fh SRR 9 s A AR &R
DT 0~15 em (R - S FHERITA,2022) ,
PRI B 2 > I E 5358 0~ 5 em 15~ 15
em , ZE R BE 2 0l 5 312 em, A bR iC S5 K
o X — S 50 em x 50 em BY/NEE T, 1R 0.6
g+ m?(ERE 99% LA FHIEN) R e LB ERn 3 Fh
AFEERFNE (£ 0.2 ¢ - m?) , IBINTAR L
AN CK, FEBNEN SZ5G v, Sy X434 P9 % AS ]
TEERE MW, BT NRARB NG HGef
— P N ARl AW RN TR A, O EE
AR B ALY - R £ W2 (Bol &
Pflieger, 2002) , it LU H AR AUEAILA . Al
P ERHIE M 9 N-NH, " (99.14%) “N-NO,~
(99.19% ) Fi1"°N-glycine (99.04% ) , AR IUER R TE
FETT N B 3450 43 A B /INEE O 1 53 1 49 AN/ Ty
B BME KA 7.1 em, BRAZRRGYRELER
il 28 25 B 1K FERE 5 A% R0 TR S 2 (RRAR R
5 mL) A G SR (R F R 3 mL) |, U NS
¥ %% Wang % (2016) i 7,
1.3 EYHREMS

RN 48 h J5 , 43 0 R S e X RRALAE 5 AE )
F3 FIONTEN G IRE AR, AE RS B K
FE R T4 50 em x50 em BI/NEETT, M
FAS/IRETT B 3 MR W AT A IF XA R
PAIRMAE Y . TN E R S AR AR ) 1, b A ) & 43 T
SRR, Gt /NEE T I BUR B AR Y R R AR
SERE LA, B R AR LR L RIS AR
FHEE PR yE, LR R 5, 7F 0.5 mol -
L CaCLIATR 2 0.5 h, 25 B W BfF 7 4R 2 1 119
SN, B FHZE R K SEAT v K AR AR S B S
B Ja, XTAE W A o o AR ZE R (8 R 5 A,
2005) , KA T TR S 443 F B G X
T4 (GZX-9076MBE , It i =\ A R 2\ ] =
JPREA) )TETO C FHET 48 h fHE Mg, ™
FRAEPIAR (25 0 ) A 1 [ 35 oth 25 X 7% 2 4 e iF
JEEAY ( Retsch RS200) " W B A K A (& i i,
2000) ., FIKEEEH9 0.001 g B9 K F-FREL 2 mg KE 5,
FIHASGS I IR 47 22 ZRE 7 2 % BRAE A ) F AR 3=

B2, HRGRE [ 067 3% 3% 3 ( MAT253-SN08867G , 56
B X] N & KA N S o, U A
1 & ( Clemmensen, et al., 2008; Jacob &
Leuschner, 2015; Wang et al., 2016; i #%,2016)

atom%.... = atom%,,....—atom% .. (1)
Upeted = atom %o XN o XM (2)
Uiabered = Usaperea X O piated” Migierea) (3)
Nopiake = Unntaerea” (M g X H) (4)
TON,e =N (NH, D) +EN L (NOST)+N, L (Glycine)
(5)

Recovery ., N (%)= U,yuea/ "N 0 X100 (6)
Ry on( %) = Ry o/ 50/ yeine” R (7)
FIHEN T H 54 (atom%..... ) 77 HE P11

WU, HHT | atom%b .0 3278 HRICE N HE W) 14 I 1
W atom% ., e~ CK YA R F & 20 e
JE U o MY N R (g » m?) 5N, TR HE
PR ;M MW EY R (2) 5 Upped TR TEY)
N W (g » m™) 5 my e 16 5T FERE H 4 HEAS B 1)
RUE (g » g') s mya 8 1B AN G50 &2
(Rg g ) s Ny NAHY A GE R (pg - g
W) SR U yered 55 DA 40 1R A2 0 48 M FITAR
ICH A H, TN, $8 A B 25 AR 3R Z H
Recovery ., N (%) FaAHYFEAL RSN By bR
(%) 3" N a2 7 BEF D5 KN E 3R SN 2
Ry o (%0) RN AT N TTHR A Ry o/ 50,7 aiyeine 72
R —JE BN By B Ry Rk 3 AR AR
JEAPN [ BICR 2 1,
1.4 B

fdi F Excel 2021 F1 SPSS 23.0 #4443 9 17
BRI 5500500, R R J7 2501 ( one-way
ANOVA) 47 £ & RO [A] £ )2 F A s g
MY AR WM A2 S, RIZH
R 2 A R KR (9 Fh  FOB A IR
JE ) X AS R A 5 28 T R ) 45 B N I R 4 i
[R5, I 25 1 2 PR J8) 19 28 B 52, ) Origin
2021 AR,

2 HREM
2.1 T BRI X R R 2 2K O IR

E LA, 7E 0~5 em )2, AT 3
FAS R 25 800 R WA T 238 R 40 BT, 25 A B S iR
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BRI 3 B[R] 45 200 W0 R 2 B 0 2
Z5(P<0.05) , Ff H W W % 53 s S A >
HER>HER, SHERENESA MESARH
R W Rk 2.07 3.06.2.45 pg - g -
bt X A 2R S S R A R i) R B S AU
HE R 1.48 F1 1.25 i ; 4 9 3 B 8 8 A i
A H 2 W Y W KK 0.88,2.59 . 1.54
peg - g e b O A AU T B IR 2 A ) 2
SR H R Y 2.95 A1 1.68 %, M A AH Ak
AYEVN WS R R AR S iR T R
SN R AR ) K 7.58 .5.01 pg - g -+ b,

fE5~15 em )29, WP XT3 FlvAS W] 28
RSO Aok 73 B, 45 AR B R i 98 S 0t 3
FRAS ] B 285 20 1 R WA 3okt % 52 0 Jd 26 1k 22 5= (P<
0.05) , I H W s 32 B 34380 S il 2 2 > 1 2R >
BAE. B XA A A A &
W FAr 5K 1.94 3.26 2.23 pg - ¢! - h', HXS
S 25 A T 38 WSk 23 4 i) e S R R e 1)
1.68 Fl 1.46 £ # & X B A MER HEA
T B4 % WA 3 2% 43 1) 89 0.81.,1.90 1,29 g - g -
bt X A 2R 1 S 47 R A R i) R B A LR
HRAMRM 2.35 F1 1.47 15, MAFRARES KA
BT, PRRIAE P 6T il 285 260170 W S o e de v, H R I
W LYK, B I Ry 0 2 R O SR, DA T b R
PRGN WIS B0k 245 10 B B R B Y
SN W E AR R 7.43 4.00 wg - g - hT

B B I AN B SR NR , A
BT A AR H R WA 3R 52 T R AT, T T A 2
AR IR, 7E0~5.5~15 em 12,25
A6V P AR A A R T AR 1 R S R
39K 1.94 ~2.07.3.06 ~3.26 ,2.23 ~2.45 pg -
gl o W HRER R A A A A AR Wk
TR 2 i FH N ) A SR R X i i BT
XA A R B B R R, £ 0~5.5~15 em
2 Pl B R R A A A A H AR 1
W 9 43 594 0.81~0.88,1.90 ~2.59 . 1.29 ~
1.54 pg-g' - h'y
22 FWHEREYEREMNARESR S MR
K45

M2 A5, 0~5 ecm +EH, IR Y 45
AR 3 FRAS R 2 A W i K 4 TG o 35
AAESHAMRS>ESA IJFHHERBFERTE
AR, £ 0~5 em 12 A5 TR B FEXT A A1 T

W K Ay e B e, MR (49.54 pg - m?) <2£(53.29
pg - m?) <M (104.66 wg - m?) , HAR XAl 25 A %
Wetm sl o B AR CH AR Y 1.34 1.21 % 22X
AR RE N N ES A HEARP 3.13.1.25
£ X iE A A Bl AR H AR
1.39.1.06 15, i 3¢ 8 ) il 2 200 W e &% 43 i
B, MM (3.03 ug - m?) <2£(35.73 ug - m?) <
M (51.46 wg - m™) , HEIEHT A AR XA A A R kL
NN ERR HERR R 1.91 1.53 £ ; ZEXH
SEAMB RSN NESAE HARM 2.48,1.52
£ s XTI A AR R o 0l o B S AL 'R
1.50 . 1.14 1%, MPFPAE 45 25 B BB ON & ik
BB A E W SR B AN KD
FZE(113.07 pg - m™) <HR (127.46 ug - m™) <if
(278.03 pg - m™) s HRIEH A B WU SRR
MUON B KNI (6.58 pg - m?) <2£(73.41
pg - m?) <M (171.32 pg » m™)

FES5~15 em 12, A A0 B R XTE A A 1K
W K oy il e e, W22 (47.98 pg » m™?) <R (48.69
pg - m?) <M (104.12 pg - m™) , FEAR X A 2 A
Wit o) o B A A H E R IY 1.41 1,48 £%5; 2%}
AR RE ISR I AT 2.64.1.03
05 O A URR R A O B S A R
1.55 . 1.13 5, 7E[—)= 58 i 36 3 X ig A
R B 43 B fe e, AR (2.87 pg - m?) <%
(31.88 pg - m?) <M (57.67 pg - m?) . FEILHE
RTS8 R L o 43 0l o e A R H R 1 1.89
1.08 % s ZEXHS AR B ' IS A 2R
[ 2.55 . 1.70 £% 5 i X il 2% R 28 8 40 1) b B 2
ROHARM 1.36.1.03 £, MHFIFE D 45 2% &
SN B R A, A A A R R
BN SR A/NAM(112.89 pg - m?) <2£(116.20
pg - m?) <M (263.58 pg - m?) ; BRI KA A H
WS S B R AN i RN AR (7.05 pg - m™) <
Z5(63.10 ug - m?) <M (156.19 pg - m?)

SN2 A TR RS T e S T g W W R R R
RE, UL AS 6] A 76 AL G R 9 A K TR B A & A
FHRN 43 e 3R W&, 22738 1 22 [8) 9 58 B A FH W R0
W A BCEAR KISE N (R 2) , MR xFIEE W)
FhxEe B 2 B < EEE YR x a8 5 x )2 R &
anE AW S A A e 22 R (P<0.001 ), BEH
AN [ A 3 A o R ) T 25 0 R IR e 43 Tie AT
ERFEES WA, B Z AR IR,
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%A% Ammonia nitrogen [ A5 % Nitrate nitrogen [ H &8 Glycine
A7 A
P Aa
J&]_;‘A:D 3 Aab Ba
B 2 EX Bb
X o - 1
=5 2 1
S Bb
Zor T
O 1
Astragalus flexus Astragalus arpilobus
4 B
Aa
= b
)
g & Ab
= = Ac Ba
xE 2[ T
& 2 Bab
8
O 1
BIEHE e
Astragalus flexus Astragalus arpilobus

ABAHIH0~5.5~15 cm L2+, FR, NE/NSFHRFRE—PFST 3 FESHEAZRM LA BERLS , AR KEF
BERR A GRS ISR Z W LA BEE2ZER (P <0.05),

A, B show soil layers of 0=5 c¢m and 5-15 c¢m respectively, the same below. Different lowercase letters indicate that the same species has

significant differences in comparison of three forms of nitrogen, and different uppercase letters indicate that the different species has significant

differences in comparison of the same form of nitrogen (P < 0.05).

B1 HREEGHDVESHERMBEBRENERKER (n=4, FHELREE)
Fig. 1 N uptake rate of Astragalus flexus and A. arpilobus in Gurbantunggut Desert (n=4, x+s)

23IAMEMNEYRERENAAESEEZNE
W | Rk E

1 L 3 AT, 3 RO [RDE 25 0 3K A W Fp 5 RHE
WA B R R A 4 382 R 43 AT, 7E 0 ~
5 em 2 X3 BRI A AU A A
M BRI R, B E K THRAZE(P<0.05),
XA R UL, AR 3 (45 4 B 1 IBCR K/
Z5(16%) <H(25%) <M (70% ) ; XHHAS RS AL 15
HA A B 1Y R RN AR (35%) <25 (49%) <
M (86% ) 5 % H 2 2 25 16 B B 4 4% B Y 1T i 3 K
INRR (27%) <25 (39%) <M (81%) , M ik € %
BB 25 2 B R AS ] 0 1 [mDSR Sk 4 B, X 3 F

ENEHIZSY R &3 ¥ F-a NN CN S AN E 1123
2t I HMAS AR FCR R, BHRRIK Z , 4
SRR, WESE AR HZ BRI W
M-l 5, 430 34% 51% \45%
ES5~15em L)JEHF X3 MAFRESARDS
TEH A B R ISR B 3 R TR R (P <
0.05) . M5 1L 1 4 A B AN [R) 20T A TR i
HRAIHT, N 3 FARIE S A S EELWEN
IRy 25 <R <, I H 4528 B R ] U
BCE RN NS R >R ABRS>HS A, S
AR L H &R D A6 Y 25 R IR AR, 43
BN 17% . 27% 22% , it 45 25 F K Ui, i 6 8 1
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C 148 % Ammonia nitrogen [ A% Nitrate nitrogen [ H & B Glycine
1200 A 1201 B
Aa Ab Aa
S 100 100+ Ab
Eﬁf\ Ac 2
mZE 80f \ 80 £
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Fig. 2 N uptake and distribution in organs of two legumes Astragalus flexus (A, B) and A. arpilobus (C, D) (n=4, x+s)
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Table 2 Multi-way ANOVA analysis for effects of species, N form, soil depth, organ

and their interactions on effects of N uptake and distribution in plant organs

S Effect df F P

YIFh Species 1 632.375 <0.001
#4H Organ 2 510.173 <0.001
12 Soil depth 1 0.380 0.540
AIEA N form 2 87.907 <0.001
P)Fh x P Species x Organ 2 39.675 <0.001
Y x 1) Species x Soil depth 1 0.551 0.460
Wi x FILA Species x N form 2 13.575 <0.001
#E x )2 Organ x Soil depth 2 1.028 0.363
WE x AIEL Organ x N form 4 11.449 <0.001
+)2 x FIEZ Soil depth X N form 2 0.964 0.386
PIFh x 288 x 12 Species x Organ X Soil depth 2 8.018 <0.001
PRl x 2%F x AIES Species x Organ x N form 4 0.946 0.443
Pl x £)2 x BIES Species x Soil depth x N form 2 1.897 0.157
WE x )2 x HIEE Organ x Soil depth X N form 4 0.389 0.816
Pl x 285 x )2 x BIEZ Species x Organ x Soil depth x N form 4 0.373 0.827

T BERCRAMA AR P E R (P<0.001) ,

Note; P values for significant effects and interactions are shown in bold ( P<0.001).
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Fig. 3

Recovery N in organs of two legumes Astragalus flexus (A, B) and

A. arpilobus (C, D) in Gurbantunggut Desert (n=4, x+s)
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Fig. 4 Contribution rates of nitrate nitrogen, ammonia nitrogen and glycine of two legumes (Unit: %)
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