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BEAT, JE iR w S, PR 2000m, [ REE 3
2476h, B ZE R, R 6.4°C, ToRE Y
140d, LA PN & 385mm, 2019 FRE X /N
F e HWIRERE 3042mm (B 1) . REHL
Ry, LEIRE RIS, LR E
1.20g/cm®, pH 8.1, & H ML 14.11gkeg. &%
0.82g/kg HBUA 127.28mg/kg AL 12.16mg/kg.
AT 185.44mg/kg .
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Fig.1 Rainfall in the test area in 2019
and annual average rainfall
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A 240kg/hm?> (N3) . TH/INEE 3 HHEL BRI JL
FESRIASEK 1 IR, /DX B B AT AT S H G B 1508
K S CRVBE R AN = MR R O, FF 7K 3 4 il E 7K
&, [ER R K RS KU L, PRIUE/NFZ R R A
AR 3 Wi, BRI S RER I HE K &40 ) o s
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KD RS E (% M,
133 #HH7m* DNEEETYRERE (kghm?) =
INFE SR I B o AR RN A S R B
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KEMRE R R EX100;
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%) =FFRi AR R B/ A EER A R SR R &
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NUPE, kg/kg) =tHHEEMN R B/MR &
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44.89%; SFFAEHIMEL, FERWNET YR R E
N 1260.45~4597.58kg/hm?, 5 TP 5 20
w1 37.75%~59.86%; SEENIAMEL, AT

JR BRI 391.84~3092.30kg/hm?, 7 BN
T-YIR B 6.52%~25.33%, HER W N/NET- PR
PO AR BB BL, AR R AEIART, X R

&1 TREKAFGXNENETRE BRI TIRRRENZIT
Table 1  Effects of irrigation and nitrogen application rates on dry matter accumulation of wheat at different growth stages kg/hm?
AbFE Treatment £ EH I Growth period WETYR B &
K R L FEAEH] W R Dry matter accumulation
Irrigation Nitrogen Jointing Anthesis Filling Mature after anthesis
w1 NO 975.83bE 2795.66bD 4556.11bF 5005.40cH 2209.74bD
N1 1118.02aCD 3816.20aBC 5618.30aDE 6010.14bFG 2193.94bD
N2 1154.75aC 3921.62aBC 6082.31aDE 6899.20aEF 2977.58aCD
N3 1198.33aC 4347 41acAB 6716.58aCD 7263.19aE 2915.78aCD
w2 NO 1018.22bDE 3421.13¢CD 5206.52bEF 6018.10cG 2596.97cD
N1 1179.91bC 4250.30bABC 7714.48bABC 8790.00bD 4539.70bC
N2 1333.41aB 4570.81aAB 7910.38aABC 9812.48aC 5241.67aBC
N3 1365.35aAB 4621.39aAB 8572.42aAB 10 405.10aBC 5783.71aB
w3 NO 1173.54bC 4010.22bABC 5669.47cDE 6890.50cE 2880.28bCD
N1 1396.42aAB 4233.51abABC 7712.45bBC 10 770.32bBC 6536.812bAB
N2 1551.58aAB 4942.27aA 7980.00abABC 11 072.30bAB 6130.03abAB
N3 1474.13aA 4558.03abAB 9155.61aA 12 072.10aA 7514.07aA
F 1§ F-value
w 37.49™ 6.81" 88.88™ 87.66™ 283.16™
N 30.05" 10.117 77.13" 53.85™ 34.50™
WxN 3.93™ 0.49 6.30" 5.90™ 8.83"
“7 . P<0.05; “77 . P<0.01, KEFREORTAAAMEZERME, AR/NGFREIRAE 0.05 KCFE—#EB e Z R0, TR

“*7.P<0.05; “™”:P<0.01,different capital letters meant significant difference among different irrigation and nitrogen treatments, and different
small letters meant significant difference among different irrigation treatments at 0.05 level, the same below
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Fig.2 Effects of irrigation and nitrogen application
rates on nitrogen contents in the different organs
of spring wheat at mature stage
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BN, N 2 BT MRS A S ERE
E K B (3 K 2 e 1 KR g (W2>w3>
W1 5 A KSR FME T NESHEEAGE
WK AKERL> > F5e >R > =

23 FEEKESHRAENNERRZRGEE

IEAD)

I 2 PR, KERMALBER /N B 5L 50
FeHREH . OFFRLATAR A 0 R AR DL RS AR A7 AE
Wi 2. RN, BRARAN, KB R R
i FL AT 25 (A LN, SN RN R BN RUIE > ¥
B> KA. NEXFHERENERRASEST
PR FAREILFER I (RSB TR , R
W25 45 B R R R MR IRV KL > 25 > 358 + R i
> > AFRZKERC AR B R N AR R, 2
Bre+HREA . R RRE S ER R RS E
ZEFROR, BL A E M ZE T L 50 08 64.91%~
75.05%-+ 10.17%~15.47%-~ 6.92%~11.81%-~ 3.01%~

6.12% 5% 1.16%~3.21%. ¥ 7K 52 Al it 2 &= 5 [K] 7 5K
HRB AR N R 25, e+, M R
R R R RS BRI IA B B KT #EKE
LA ERN & E R E N A R R EE . A
[EVEKARBE R, Bl 5 it U 3 /N 22 i 28 R
Fo RN A R R IR BTG M (N3 >N2>N1>
NO) , BEA MG, FFRCFIAR %0 R AR =R I
R (N2, N3>N1>N0) ; 78 [ i & &
WEER, ANERFRL, 25 BT, AR
R AR B A K ) 3 0 5 S 1 S RN
HFO(W2>W3>W1) ; NI, N2, N3 # NO 4FE /N
FREER RS RED IS T 29.39%. 53.10%
1 58.07%, W2. W3 73l W1 AbHE R RIRE 5
BB ST 32.91%AH1 52.47%, W2N2 AbFE R, /N
AL RN R 3 T AR A 2, 5 W2N3,
W3N2 £l W3N3 AL 73552 5 1 1.30%. 5.76% A1
1.99%.

x2 TRKEFHTHENEBZRERARNE

Table 2 Nitrogen accumulation in different organs of spring wheat under irrigation and nitrogen application rates ~ kg/hm?
A& Treatment n ES Gzt R bEg syl
#EJK Irrigation % Nitrogen Leaf Stem Glume-+trachis Root Grain Total N
Wi NO 4.87cE 14.57¢E 12.82dG 3.48cF 72.80cF 108.54cE
N1 8.91bD 20.17bD 16.35cE 3.25bD 96.87bG 145.55bD
N2 10.11aC 25.55bD 20.45bD 4.48aBC 124.65aE 185.24aC
N3 11.27aB 30.51aBC 23.16aC 4.24aC 127.99aE 197.17aC
w2 NO 5.95cE 21.01dE 18.65dE 2.88cE 95.72dG 144.21cE
N1 9.29bC 26.42c¢C 20.04cD 4.35bC 142.42cD 202.52bB
N2 10.18bC 32.39bBC 25.19bB 4.76aA 181.73aA 254.25aA
N3 14.32aA 37.76aA 28.77aA 4.75aA 179.40bB 265.00aA
W3 NO 6.65dE 17.12cDE 15.29dF 2.56¢F 108.49¢G 221.03cB
N1 9.46cC 24.33bD 22.09cD 3.78bD 151.73bC 239.08bB
N2 11.56bB 32.21aBC 27.61bAB 4.44aBC 171.83aB 255.25aA
N3 15.29aA 30.62aB 25.65aB 4.12aC 178.19aA 255.12aA
F {8 F-value
w 43.82™ 30.64™ 82.97™ 29.66™ 316.09™ 289.34™
N 349.12™ 227.99™ 444.12™ 217.64™ 402.37" 573.03"
WXN 6.60™ 9.95™ 2.52° 0.70 20.56™ 14.87

24 AREXKESHEENNEFESERES
HERF M
VEE K B A i 60 B R B 3 R R /N AR B
(£3) , FRIP=8AE 2184.63~5472.52kg/hm?, #H
A S A A, /NSRBI A K & 3G
SIS (W2, W3>WI1) , W3 Al W2 % W1
KR 5148 7% 81.19%A1 61.30%; HH[FHEKEHET,
/INZE R R P B o o it B 3G D R B K&
W3 Ab B R /N R R b, AR R T, N2
FINT Z35%8 NO AL P21 77 69.18%F1 46.09% .

AR K B ARER 5 e 2 /N 2 S R SOR AR 3L
PRI BN T 64.91%~75.32%, R EUHRTE Kbt e
K& 5 il U (0BG R3S e 3G R SR N . AH [
VEE 7K 280 2% WSOER i 5 I it 280 11 486 o e 388 s 98
/N (N1, N2>N3>N0) 5 AH[A] it S & i 2 R Uk
T H5 I VEE K B R MG 0 2 S D S RN i (W2
>W3>WI) .

B TW AR 72 R 5 B F R A 7= 3R 0
VEK 5 e B — 3, AR AR T, BEEK
TR K EAHFEE KT, AR
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Table 3 Effects of irrigation and nitrogen application rates on grain yield and nitrogen use efficiency

BCER Treatment  fpgipegk 0 EETHREPRE BEFRAPME e NPEP BRI %
HEIK A Grain yield %) N use efficiency of N use .efﬁciency of (ke/kg) (ke/kg) Recovery efficiency
Irrigation Nitrogen (kg/hm?) biomass (kg/kg) grain (kg/kg) of N (%)
Wi NO  2184.63cE  66.45bD 46.98aA 20.51aB — — —
N1 2768.52bcDE 66.56abCD 41.29aB 19.02bC 1.81aB 34.61aC 46.26aB
N2 3414.98abCD 67.29aBC 37.24bC 18.44cD 1.16bE 21.34bD 47.94aB
N3 3656.33aC  64.91abCD 36.84bC 18.54cD 0.82¢cC 15.23cE 36.93bC
w2 NO  2975.32¢cDE  70.72bABC 41.73abB 20.63bC — — —
N1  4482.88bB  75.32aA 43.40aB 22.14aAB 2.53aA 56.03aB 72.89aA
N2  5418.66aA  71.48aA 38.59bC 21.31bC 1.59bB 33.87bC 68.78aA
N3 5446.90aA  67.70bCD 39.26bC 20.55bC 1.10cC 22.70cD 50.33bB
W3 NO  3396.25bCD 70.29bAB 52.96bA 26.10aA - - —
N1  5101.84aAB 71.80aA 50.96aA 24.14bB 2.64aA 63.77aA 22.56aD
N2 5472.52aA  69.38cABC 44.71bB 22.10cC 1.55bB 34.20bC 21.39aD
N3 5424.60aA  68.97dCD 47.55bA 21.37¢C 1.06¢C 22.60cD 14.20bE
F {H F-value
W 114.12* 31.06™ 27.19" 34.52" 88.07"" 3591 223.25™
N 76.22" 9.75™ 64.36™ 106.22™ 933.23™ 311.11™ 183.38™
WxN 4.00™ 3.25 7.75" 2.88" 19.40™ 8.23" 3591

Whnse S (N1I>N2>N3>N0) , W2NI 5
W3NI1 A EE R T A = 5 m R A RLAE
BRI

BEWWORER . AR AR S E R H %Y
B FEE /K B 3G N RN (W3L W2>W1) , [A]
—WEK AR T, R AR T R B it 2 1 3 i
TR (NI>N2>N3) .
3 i
3.1 KEBEMNNETYRERENE N

BRI H A RN A ) FE AR, kb
IKAE—EREIE EREGHAAEY) A K PR I R 5S4
KD REM A IR R I TR AN Rt AR Fa 2,
M S EY T4 5 i B AR, i i & i Aol #E ki
BK BRI REIRT . RRSHEYEEA R ITE, &
A 7R B AR 8 (2 VR P A K B3 1G0T i )
FMED, REEEY R0, A 2 1E B R
Y, AR . EAKSEESMEDEKRE
IVEF 2 AR AR 2 U R, LKA AE, DARETAZK,
Wb 1AM B sg M A ERIZ . V2 REIEERM, R
oK BALR B REARE R /N2 T AR R R R A F
RE, &SRR 5 K I SR = ORI FH A
BOEARBSIT, g 41 $ G USIE FUAN [ K B RR T4
AR B R M R I, KR AR AR S R 1R
T BARE, HoK RN KT RS, 2
P [ B 38 1 7K B B S 3G I T T o i

Rt E TR AEE, X5 L L. A
KIKBREW EK IO AR, BERE K & 13
o, TR RERERS, HREEFENT
YIRAERFRL R 1 e s &, 3 AR e fe b N2
RAEKD, BERENEHSZESE. ST
MABE TR EE, e TR RERENF
B R A KRR, i E = 225kg/hm? i 7=
B2 NN, AR TR, MHEEKEZGT,
2t L 160kg/hm? i, FE 3G i it 28 A g
ERINTYR BAE, MHEEREAKE T, MK
L 2000m3/hm? B P32 & AN B8 5 28 3 4
iR, HFEZ ISR, dREKEME TR
SRR I N kN, AR K B AL A T
T 1) REVS AL S R R R i R 181,
32 KEBEMNMNERRE RERNESEAWMWE

BRI

it A R AR FH BRI R, TEEAE K
o AR A A EEROSOR A A SRR T R A 3R
5 AMRIERHEN , AR R mR SR R
ZIGFEETIRR, IR R R ST A RTE
FIE R R RSt At BIE R WRESED,
B AER I N IR SCOR 20 2 S 3 (R
i RIS RZEWEIESE SNHHEE (fE
YIRS, MR B, B R BIKE AR
HHEYIRT R R RIS A BCRI s, Hji &6/
FREKIZE BB R 2 BRI A M 5T
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kI R R0, X 5 AR A A L. KA
AR, (R0 22 AR WAL DR W B A
[ 7 o 22 A AR ITERR K B B X &N R ER
W) R B, HEIKAS BB B 35 R /N A R AR
b, B ERE AT DL I N E R A E SRR R E,
i R T 190kg/hm? I, N EZEFTR S BEAR
SN, it 230kg/mm?2 i, KRR S BEAHEE
H3m, KEEAERIRHEE R R, 2 mERw
L5MIHRE SR, KPP Fss BEY, F—REK
BT, MEBERERNIGR, NEHRZEEES
BHERREY R ES, AR EMEE
TR I 3 K, KA S T S ek L o 8 3R
o b, VKRS E RN R A R L
SO AN —, 38 R il RO R AR R T A R )
BRI, B e S5 YRR TN N, it R
BER R0 BN EARIAEALHT, FHIEHARE
AKX 8 5 W 8 — 58 R EVE o AHIF ST R B,
B M AR N, AT AR R RN, EE
EHEKAR TR R ie 5, N FFR
AR A S &5 5 R A S A 2= K 25
Kitadh, MR ERET 160kg/hm? I & & BREK,
HERNKF B T W2, AR TEREE
R RIRFFRLE RS . AR ARSI T R I, I T
EHIEEEMN, JENRCEREEN, T5
FIEANT TN SRR R RS o /N e S 20146
WL R R R RN, 3G E AL R (R N3
MR BRI, B3 GEAMES LA
M0 R ST B2 R 5 I A Y R /K = P G o o 4
0, B0V R R R P AIG R [ KT R B B AT RS
2, FEBNKEAF TR REZE R, X
SRR T4
33 KEBEMNMNEFESARETYENEZI
BRI, K ESHED A K ™= BT i
ROV P2 470 TN BN, 38 2 18 it 2B mT 4 v ol ik
AR, BINTEYI = B IR AN EE KA 2 e ok
= . BEHEAERTIA, EABREBALE T, K
2 PR IR A 8 R 1) 2 L DR 3R, S I T T K o
JSLRE B AT RCHE i IR AR A 3 i 7= i, 24 itk 4%
PRI, K AR EAE IR RO IR BIR 2=, &
JESK 7= B ) DT R IE In, AR K SR A ZE AR, HEK
SN 0T B LA /N o AT 5T 3R B AN [l
REAMEK BN A KB RER B . TR
WVER, SHEMRE R R Bia . AP aeR i

Wk R A o e e R e, Fh BE K B R R
BEREmWEEREM, BERENAENETRES
W RS = FEH, K S A 2 A BAE R
B, EEFEK S ARSI SN L', Ared
AR “ LK e CUIBEIK . AKAERE” .
A 7= R I S R B 2 R 2R o,
AN 7K B AT RE R M E VI W R RS 5 21,
BRAEBORIEE T EE. FRA SRS
RAIEEY & B W R B BB 8
R8T, SRR AEROIRE ST KB, & E KA GEKE
1500m*/hm?, Ji% & 150kg/hm?) %1FF, /NEHF
Frre g, FWOCRIBENENER H R IE R R K. A
WFFE R, MK E 2000m*/hm?, % & 80kg/hm?
2R SRR UL B oK, A kL™ B AEREK &
2000m3/hm?. Jifi & & 160kg/hm? I 5. 1 3E B
(17K B AR R T /N 224 RS R R FR E ) 42
e, TRUER A 7 R0 R b A it R 3 KT k)

4 ZEip

it ZEANFE K /N2 % 28 B AR K R ) A 4%
AR WhRMER, REEERm/NE TR R
BERREM7 &, HFEARENZTHEN. #EKE
XTI R TR &, NG T R &
I 5 VR I P 8 n i W S B, 3 B AR T
TR He s N2 25 38 B RS B AR > it > il
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Effects of Irrigation and Nitrogen Application on Dry Matter
Accumulation and Nitrogen Transport of Spring Wheat

Liang Weiqin?, Jia Li?, Guo Liming', Li Yinglan3, Hu Yafeng', Chen Xiaohua', Ma Xufeng', Li Jing’

('Agricultural Technology Extension and Service Center of Anding District, Dingxi 743000, Gansu, China; 2Agricultural
Technology and Popularization Center in Dingxi City, Dingxi 743000, Gansu, China; District Agricultural
Radio and Television School of Dingxi Anding District, Dingxi 743000, Gansu, China)

Abstract In order to establish an optimum combination of water and nitrogen for spring wheat in central Gansu
province, an experiment was conducted as a completely randomized split-plot design, with local wheat cultivar
(Longchun 27) as the experimental material, taking irrigation [1000 (W1), 2000 (W2) and 3000m3/ha (W3)] as
main plot treatment and N-supply as split-plot treatment [0 (NO), 80 (N1), 160 (N2) and 240kg/ha (N3)]. The
effect of intermittent irrigation and nitrogen on dry matter accumulation, nitrogen content, nitrogen accumulation,
and yield of spring wheat was investigated. The results showed dry matter accumulation, nitrogen accumulation,
nitrogen transport and yield were significantly affected by irrigation treatment, N rate and irrigation treatment x
N rate interaction. The increase in irrigation and nitrogen led to an initial increase in dry matter accumulation in
wheat. N fertilizer had little impact, and water’s contribution to dry matter accumulation more significant. The
nitrogen contents of stems and leaves increased with the amount of nitrogen. The order of nitrogen content was
grain > leaf > glume > root > stem, the order of irrigation and nitrogen rate effect on nitrogen content in
vegetative organs was nitrogen > irrigation. Nitrogen content in vegetative organs increased first and then
decreased with the increase of nitrogen rate and irrigation amount, the maximum grain yield were observed in
W2N2 treatment. Suitable water and nitrogen condition was beneficial to the dry matter transfer from vegetative
organs to reproductive organs, raise grain production efficiency, nitrogen production efficiency and yield of
spring wheat. Thus, the irrigation schedule (2000m?ha) and optimized nitrogen (160kg/ha) can promote the
wheat growth.

Key words Wheat; Irrigation and nitrogen application; Dry matter accumulation; Nitrogen accumulation; Yield
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