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T 2008~2009 FE7E 2 + e Ji Hh R AR A Bk
PE45 K BE - B (107740'30°E A1 35°12"00°N) i
1T, b X T 2SR F itk 1220 m, 422
Ji 9. 1°C [ 7K 568 mm, H /K FELEFFE 6 HE] 9
H(E L), 24FETFHE 194 d. KFHHE S 5 266
MJ/m”, AR B 967 mm, 25 i AS AL R
NEHLE 11. 8 g/kg, 2R 0- 79 g/kg, AR 13.9
mg/kg B 10. 4 mg/ kg FBBE 24 6 mg/kg, L
B 143. 4 mg/kg. A LB 29- 7 mg/kg. 3 4 A5
14 082.9 mg/kq- 3&Hetk 8% 240. 6 mg/kq. A%k 3.3
mq/kq: B3 1- 3 mg/kg» F 2050 0- 72 mg/kg» 5L
& 0. 33 mg/kg7 RHES T 3c 4 ig 17.6 cmol/kg,pH& 1,
1.2 REEi%it

KL 16 ANb 3, FEAbHEY 4 M '
RN — /N R EL— /N KEL(REL 8 45) — /&,
FREL YRR S A ) — /N2 RIAR B 4 ATt AUK
S RHEAUIR HEZAU(N) 108 kg/hm” (24 34 % i i
U 8020) . 135 kg/hm” (4 Hu 3 P AU ) A
162 kg/hm” (24 #14& F2 3 F G ARG 12020), ik
WX B EXEFL 6 m <60 m =360 m”, B XA
FL5m X6 m=230m", NX[EIFE 30 em, FH 3 1K,
2008 £ 6 H 29 H 1% Fh TR AL AT I 2L AU
AE (P205)40 kg/hm2;9 H 2 Bk SRR B 1
BENT. 10 7 2 H R4 /N RT— 00N AN [/ 7K
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3BT A0 (Waite Analytical Servicess School of Agricul -
ture and Wine, University of Adelaide ) K f H 80 & %5
BT & TG (ICP — AES) I <& . $X 4840 4 %
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TEB T R R M KA AR, 78 2008~2009
FERRPI B X R Ry 24 7E 6~9 L /N AR
KA H KA G B A 4E MK Ay 30. 296, 2008 4
SEAESCR fE (BRI ES S A AR 4 8 5 (BN 4R
0~200 em 35T & /K EEERFRH BIRHAFE G
FHRIE W EFRAG T 13K, SEFIRFAEL, #
WG K K G NERERT 0~200 em 141
YKy B B A IR 11. 090 12 300 fn 14. 104, 4
REENE S, BARAE 0~40 em 138 % 2 K5 Fr #b
o5 (APPSR A AL 38 Y 13 K EATL TR IR AL 22,
KT KL G A A I K &4 R 227. 8,
222.5 F1219.8 mm. iR P4 241. 1 mm
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Fig- 1 The rainfall of Changwu in Shaanxi Province
between June 2008 and June 2009
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Fig- 2 Soil moisture content after green manure harvested
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Fig- 3 Soil moisture content after 4 weeks

incorporation of green manures
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INE 5 E RV IR, INERFRLTR 3 A B LA
PRSI EE, NEERE KERER. M
FPRL Bl 1A ) 48 23 1) B 3 R AT 28 400
12.8%,10. 4% 1 3. 1% J 21. 0% 1 7. 3% ; T 5 #k
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Table 1 The effect of legume-wheat rotation

on biomass and yield of wheat

. it E K P GEb s R
N (kg/bm’) (kg/hn’) (kg/hn’)
ype N level Biomass Yield
0 10401abA 578%A
108 10040pA 5651aA
NGy
135 11349; 6231,
Fallow —wheat 7 al al
162 113173A 6280aA
) Average 107774 5988A
0 6964aC 4073aC
108 7993aB 4565aB
g —
e ANE 135 798248 4587,
Mung bean —wheat
162 7453aC 4357aC
*F-H Average 7598C, 4396(
0 8501aB 5012aB
108 91814AB 5329aA
RE— % 135 90698 5216BC
Soybean —wheat
162 9108aB 5443aB
iy Average 8965B 5250B
0 8820aB 52494AB
108 96114A 5709aA
P/ 135 88868 530548
Qiubean —wheat
162 8973aB 5356aB
R& ] Average 9073B 5405B

T ANEFRARKREHRIE T AP AR ZKFR R ER, KE
FRAFAE R A AR ETRB W ZE R, FHERE %
77 AN F R B~ M J5 T K5 52 8RR AN [ e 1 77 51
HWERBER, P>0.06, T,

Note : Lowercase letters stand for differences of N levels within each rota-
tion type while capital letters mean differences of rotation type with the same
amount of N input- The average is the mean of different N levels within one
rotation type: and the capital letters followed denote differences among differ-

ent rotation types- P—>0.05, and they are the same in the follows-
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HHE D ERI, SERE/INRF .55 B
BRI S 43 DI 29.3%0 21 7000 21. 1005 55
KTHAERZ - 43 BIREAR 10. 120 8. 7901 9. 9%, 5
LA EREARIR A 9 719608001 4.2%,
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Table 2 The effect of legumewheat rotation on content and absorbed amount of large elements of wheat grains

AR AN AR AN AR IR
By 5t MR R N &8 N #i & PEE P& K& & K #5i &
R ltﬁ‘t‘ tI N level N content of N-absorbed P content of P-absorbed K content of K-ahsorbed
olation ype (N kg/ hm”) wheat grains amount wheat grains amount wheat grains amount
(g/kg) (kg/hm?) (g/kg) (kg/hm?) (g/kg) (kg/hm?)
0 23aA 133bA 2.8aC 16.0abB 3. 4ahC 19.9¢A
108 23aA 147aA 2.7aB 16.6aAB 3.3bB 21.2bA
RIN— /& 135 2aA 130pA 2.7aC 15.4bB 3.4abB 18.84B
Fallow —wheat
162 25aB 153aA 2.7aC 16. 7aAB 3.6aB 22.2aA
T34 Average 2B 1417 2.7¢ 16.28 3.4C 20.5A
0 23aA 92hC 3.7aA 14.9aC 3.9aA 15.7pC
108 23aA 104abC, 3.2bA 14.5aC 3.7bA 16. 4ahC
G —
BRE N 135 23aA 1078 3.2bA 14.8:B 3.6bA 16. 7aC
Mungbean —wheat
162 24aB 103abC, 3.2bA 13.9aC 3.7bB 16. 0abD
RS Average 23B 101¢ 3.3A 14.5¢ 3.7AB 16.2¢C
0 22bA 110bB 3. 2aB 15.9aBC 3.7aB 18.4pB
108 24aA 118hB 2.9bA 15.6aB 3. 6aA 19. 0abB
KRE—/MNE -
135 23abA 131aA 3.0abBC 15.6aB 3. 6aA 19.43B
Soybean —wheat
162 25aB 132aB 2.9bB 15.8aB 3.6aB 19.4aC
1y Average 24B 123B 3.0B 15.7B 3.6BC 19.0B
0 23bA 122:AB 3.3aB 17.5aA 3.8abAB 19. 8hecA
108 25bA 129hcB 3.1aA 17.0aA 3. 8abA 19.5¢B
(LCARES 135 24bA 141abA 3.1aAB 17.9aA 3.7bA 21.5aA
Qiubean —wheat
162 28aA 1483A 3.3aA 17.5aA 3.8aA 20.5bB
T4 Average 25A 1354 3.24 17.54 3.8 20. 37
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BRI

/IR RTIAT R BRI A L, NS AR
RMEMIRCAE, NP S B B SR A, B4,
KA TR A B B 4y B4R 7 30. 490 8. 900
26.8%0, HKTEME. INRPRLER S A I B
b, SERAE WS RA 5 3 mg/kg BERT
HERING 5. 0mg/kg: ST RMAE EERER
33.0%, /INESAIR ERHR B AE. XN RR
HFRITBERW, WL NS RERTRHEY R
TRJE s AT RO AR f BR A 25 A 5 57 T8 2R A el 5

/i NEEGTRIERT B ERE/NEFREEN S
& HEOEE T T ERN S B,

INE S E R B AR INERFRLTR 3k L AR
N EDERIC, b, 5T R1E/N AL
i R AR B 2 2 ) AR 26. 890 25. 504 Fn
26.700; SR MK E AR, 7359797
11.5% 10.0% A1 11.7% 11.1% 3.3% . /NEFhr
P EAE S Y M KT AP ERIEE B ERS
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Table 3 The effect of legume wheat rotation on content and absorbed amount of medium elements of wheat grains

INZERFRL INFERPRL INZERFRL INZEFPRL INEERFRL INZEFPRL
By 5t AR S & S i & Ca & i Ca #iH& Mg & & Mg 5 i &
R ltﬁ‘t‘ tI N level S content of S-absorbed Ca content of Ca~absorbed Mg content of Mg-absorbed
olation ype (N kg/ hm”) wheat grains amount wheat grains amount wheat grains amount
(g/kg) (kg/hm?) (g/kg) (kg/hm?) (g/kg) (kg/hm?)
0 1.6bpA 9.2¢A 0.37aA 2. 1aA 1.2aC 7.1bA
108 1.7aAB 10. 5aA 0.37aB 2.3aA 1. 2abA 7.5aA
RN — /g2 135 1. TabA 9. 8hA 0.37aA 2.3aAB 1. ZabA 6.7cB
Fallow —wheat
162 1.6abB 10. 3abA 0. 373G 2.3aB 1.2bB 7.3abA
Ty Average 1.7A 9.9A 0.38¢ 2.3A 1.2 7.1A
0 1.5bA 6.2bC 0. 38bA 1.5pC 1.3aA 5.4bD
108 1.6aB 7.3aC 0.41abA 1.9aB 1.3bA 5.7aC
BgE—
BRE N 135 1. 6abA 7.5 0. 41abA 1.9C 1.2bA 5. 6abD
Mungbean —wheat
162 1.6aB 7.1aC 0.43aB 1.9aC 1.3bA 5.4bD
P Average 1.6 7.0p 0.41B 1.8C 1.3A 5.6D
0 1.6bA 7.9bB 0.36cA 1.8¢B 1.3aBC 6. 3aC
108 1.7aAB 8.9aB 0.39%cAB 2. 1bA 1.2bA 6.3aB
PNCARVI 135 1.7aA 9. 1aB 0.41abA 2.1bB 1. ZabA 6. 3aC
Soybean —wheat
162 1.7aB 9.1aB 0.45aAB 2.4aAB 1.2hB 6.4aC
1y Average 1.7A 8.7C 0.40AB 2.1B 1.2B 6.4C
0 1.6cA 8.2cB 0.39A 2.0cA 1.3aAB 6. 8abB
108 1.8bA 9.0bB 0.41bcA 2.3bA 1.2bA 6.6bB
R — /N
135 1.7] 9.8 0.43 2.3 1.2, 7.0,
Qiubean—wheat bA aA bA bA abA aA
162 1.9aA 9.9aA 0.47aA 2.5aA 1. 3abA 6.7abB
34 Average 1.7A 9.2B 0.42A 2.3A 1.3A 6.8B
A EL > 2 A B5L[16 =01
3 W b PE L R T B Bk e B ANE S E R

AR, N ST R E. 428 T /0
gl O (AR I b R AR 5 N
PR AT, S R M, K R
W7 ) SRR R R 2% /N B UK g 68%%
Sk B AR ZE R T 24 M N A K R B K
L E I AR/ KR 30200 (181 1), H I3 RS IR
H AR L3I KR TN P R e 2P,
TR T /N T R A S R B B P R 2
TERE LI KAY REAE T /5 25 R /N 2 1 m] K
S BRI L FiESE T KT KL NEHERT O
~200 em T HEFHIKS S B FIFAR 11.0% 12.3%
114 1% (18] 3) ., 59 T /N A K ZR KA AR

BT, N ST RHG R ExT N T E S
BB HOEE R E], HAK R IIEN, X
—HEE T ERRIELS T TR B

PRI R N AR Z 0 B Bk P VR S R Y
I NENRPRLA B AR S B ApFk
M. NE EERRIBRAE . NP & R B
RO 18. 5% F122. 0% ; A 8. 86 s 44 ) 7. 9% ;
BN 7.8%0; SRR SRR IR R AR, NP
FICR DA N5 2 1 KT AR A AR 52
fm T/NERFRIE SR e R AL B B A B RS
a0 SRTRAE B S AR 58T
AR AR T /NP RLBR & & 2D TR B LA
B VRERERI B,

INEEGRIRIERAE. NEFREFRTTES &
EEMRREE R R 2 — 2GR IER & P&
AR TR 2 W LA 1 38R 2 5% 3 B TS AL L
IWHHE 5 B ERMEY TR I R A= 0 A HLER VE
g st s T RE LIEP AR S RS Y R
HU: G G AREE B T IR, R+
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Table 4 The effect of 1 e“wheat rotation on content and absorbed amount of micro elements of wheat grains
egumt gr
INERFRL  NERPRL NEERTRL  NERPRL NZERPRL NERPRL  NERPRL NERPRL NERPRL NERRL
st AR FefiE Feifiif MogE M #HE G&E CGELHE ZngE ZnifHE ASE ABHE
; tati NN level Fe content Fe- Mn content Mn- Cu content Cu- Zn content Zn- Al content Al-
? ation (Nkg  of wheat absorbed of wheat absorbed of wheat absorbed of wheat absorbed of wheat absorbed
ype /) lr]m2 ) grains amount grains amount grains amount grains amount grains amount
(mg/kg)  (¢/hm’)  (mg/kg)  (¢/hm’)  (mg/kg)  (¢/hm’) (mg/kg)  (¢/hm’)  (mg/kg)  (g/hm’)
0 43aA 249pA 49aA 286aA 4.93A 28bA 14aC 79bBC, 4.3aB 25bA
IR — 108 43aA 293aA 47abA 287aA 5.2aA 3laA 14aB 89aAB 5. 4aA 43aA
INEE 135 47aA 243bA 46heBC 267bA 5.0aA 29abAB 14aC 79bB 6.8aA 30abA
Fall}?w* 162 1448 276abA 144¢B 276abA  5.0aB 31aA 14aC 88abB 5.02B 31abA
wheat
quﬂj 44A 265A 47AB 279A 5.0B 30A 14¢ 84B 5.4B 32A
Verage
0 449 176aC 483A 196KC 4.9aA 20hC 21aA 88aAB 7.7aA 3labA
gE— 108 453 191aC 473 220aD 5.0aA 23aC 18hA 78hC 7.6abA 22hbB
INFE 135 429 205aB 483AB 216aC 5.0aA 23aC 17bAB 82abB 4. 7bA 35abA
Mung}}:ean 162 4738 205aB 463AB 200pC 5.1aB 22abC 17hAB 76hC, 8. 6aA 37aA
wheat
A 454 194¢ 47A 208¢, 5.0B 22D 18A 81B 7.2A 31A
Verage
0 42bA 212hB 49aA 244aB 5.0aA 25bB 15aBC, 77aC 5. 1aAB 26aA
Jeg— 108 43bA 233bB 46hAB 252aB 5.0aA 27abB 15aB 80aBC 5. 2aA 30aAB
INFE 135 45bA 231bAB 483A 245aB 5. 1laA 27abB 15aBC 78aB 5. 7aA 28aA
Soybean™ 162 55aA 299aA 45hbAB 24548 5.1aB 288 16aBC 85aB 6.0aB 28aA
wheat
A%fé] 46A 244B A7AB 247B 5.1AB 27C 158 80B 5.5B 28A
Verage
0 42aA 220aAB 48aA 250abB 4.8bA 25¢B 17aB 89bA 5.1aAB 27aA
o — 108 44aA 233aB 44¢.B 239hC, 5.2bA 28hcB 17aA 95abA 5.6aA 31aAB
N 135 449A 251aA 45a¢C 253aB 5.2bA 30abA 183A 97abA 5.9aA 32aA
Qiubean 162 43aB 230aB 47abA 252bB 5.8aA 3laA 19aA 100aA 4.43B 24aA
wheat
quﬂ‘] 43A 234B 46B 248B 5.3A 298 18A 95A 5.3B 29A
VFrage

WK R DL 22 i i T 1T (R N IR R A K
B NN T 52 /N0t 135745 e, A
b, G5 K AR R 5 0.1,9. 3
1224 A B BIE S FHAUZ B 64.5 kg/hm”, T
KEMEGRTAL N 333 F117. 2 kg/hm” (B R 55305
) BN IE R RS TTRER PR T 5 /&
FER A S BRI — AN R, 4 ML R 5 R Rk
AR M AR R 2R 43 0 B R F S R AR
HERY R 2 DU YEA I 0E 3% pH R, AT 3%
R LS s N R s 2
W' BERE TN RS BRI R, ©
HRFFIESS, N 5 E R aE), B T
NN, SR AT A R, N SR
SRR, ANFERFRLBE & N 2.7 g/kg B9 0% 3.0
~3.3 g/kg, FIEFE N S, EAERY A
FHEME Bfem, Rad e 2™ Bt g &)

YRR R BT 5 50 R A 5 ) % £ R A A 30 %
Hat 2N (B RN TE SRR 5 FAR 14 5 200 B 25 5
RPARIRUCHY S H AT TN, e LR
S, F R S TR IRR RS AN RPRL I 3R 40 1
R AR B I B /NP B R AT 2 B B
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Effect of macroelement deficiency on wheat yield and grain
nutrient content in the dryland of the Loess Plateau

XUE Jia; MAO Hui, WANG Zhao-hui, ZHAO Hubing, ZAN Ya-ling, LI Xiao-han
( College of Resources and Emironment, Northwest A & F University s Yangling, Shaanxi 712100, China)

Abstract ; It is of great significance to study the effect of N, P and K on the nutrient contents in wheat grain and
yield of winter wheat in the Loess Plateau- So pot trials was carried out in Northwest ACF University to study the effects
of N. P and K deficiency on biomass: yield. 3 yield components and mineral element content in grain of winter wheat
grown in soils with high, middle and low fertility soils which were collected from Changwu County, Shaanxi Province -
The obtained results showed that N deficiency decresed significantly spike number and grain number per spike. and
therefore decreased the biomass and grain yield. Further more; content S, Cas Fe; Mn, Cu and Zn in wheat grain were
also deceased due to N deficiency - Deficiency of phosphorus decresed biomass. tillers and 1000—grain weight as well as
Mg content in grain- Deficiency of potasium showed no significant effects on yield and nutrient content in the grain of
winter wheat . Negative effects of N deficiency were the most serious, and then was P, while the last one was K-

Keywords . the Loess Plateau; dryland; wheat ; yield; nutrient content
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Effect of rotation with lequmes and N fertilization on yield and
grain nutrient contents of wheat in dryland of the Loess Plateau

LI Keyi's WANG Zhaohui'- ZHAO Hubin'» ZHAO Na'» GAO Ya-jun'» Graham Lyons’
(1. College of Resources and Emironment, Northwest A & F University » Yangling 712100, China;
2. Waite Analytical Semwices School of Agriculture, Food and Wine University of Adelaide, South Australia 5064)

Abstract ; It is of profound importance to study effects of rotation with lequmes and N input levels on yield and
grains nutrient contents of wheat in dryland of the Loess Plateau, where people are in trouble of malnutrition and soils are
condemned to be deficient in available nutritional elements- A field experiment was carried out to study the effects of ro-
tation with lequmes on wheat yield and nutrient contents of wheat grains with four rotation types (fallow-wheat: mung
bean-wheat ; soybean-wheat . and qiubean (local bean)-wheat ) at four N input levels of 0, 108, 135 and 162 kg/ hm” on
dryland of the Loess Plateau- Obtained results showed that wheat yield was significantly decreased by 9- 7%~26.6%
due to water deficiency after rotation with lequmes- By comparison with fallow treatment, the amount of nutrients-ab-
sorbed of wheat grains decreased significantly or slightly. Specifically: the decreased amount of nutrients-absorbed of
wheat grains was from10. 5% to 29.3% after rotation with mungbean, which decreased the most of three rotation types
and the second was rotation with soybean, the decreased amount of nutrients-absorbed was from 3. 1% 1o 12. 8%,
whereas after rotation with qiubean (local bean), the decrease was merely from 0. 98% to 11.7%. which was the least
among three rotation types- However, by rotation with lequmes. the average contents of Zn, P, K, Ca and Mg of wheat
grains were increased by 22. 0%, 18.5%, 8.8%., 7.9% and 7.8%, respectively - Among three N input levels. 108
kg N/ hmZ(SO% of local routine N rates) showed higher wheat yields- With the increasing of N input, the contents and
the amount of absorbed N, S, Ca, Fe, Cu and Zn of wheat grains tended to be increased, on the contrary, P contents
and P-absorbed amount were decreased, and Mn contents decreased but Mn~absorbed amount was increased, whereas K
and Mg were not significantly influenced -

Keywords ; rotation; lequme green manure; wheat; yield; nutritional element ; nutrients-absorbed amount



