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B oK. ERSFEEESR R, HREEMESR, IIHEH
ERSHRE, MERBA U SHUD, xR
B33 Tz B EEHCE R T LATREA B R
AR IE M) Logistic #7 , F 25U 7E 48 IE /Y Logistic
WAL FE e T TR EXT LAL fIkgm, 24 TR
T-H0 ) B AL B RE S A KA, Ik H R K
T o ok s SR I AREAC B AR B R |0 T HR &N
R KFKAE LAL B304 H—10L/ Rational #E8. Fi
MBS RE S TR 2R AL, TN Logistic A1
Richards! "4 K 5 FEREAT 1R 2047 o H RTAT X LAT {0 5E &
W EEERAEREEMT, ARKEAMEEGT LA
sh ALK HTED, mkk s IR S TR A
ANEN P R R N S AR m R, AR E R B
SIS IR T D
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FHUEIE R Logistic A1 Richards B A5 2 B0 ASRIE K
AL LAL AR IZhAS K & IsEm, R34 LAI
APk R SRS RS 7 & e BRI EE R, DA
PRI HESHE D A K FE AN = B iR LR S A s, N
A E R RS AR AR S

1 MRFEE

1.1 I AR EE &

I T 2011 4F 10 H 4R % 2014 45 10 H45H, K
B8 1E BR PO 02 PE AL R AR R 5 80E B R IX R K - T
TR E SR 5 = R 50 25 (108°05'E, 34°24'N) W iHEAT .
Z X8 W8 L 2 A MR A X, 38 Dy B b o 2 45
+, RIGHT 0~20 cm HHE LR ZE SKE. HEFKE
A KB 59 0154 0.33 F10.46 cm’/em’®, A HL
11.17 g/lkg A% 0.95 g/kg ERLE 13.67 mg/kg FH 4
183.20 mg/kg.

ZARI K W R R R X it Hoh Kb B 3=
X, %3N, 2 RPAAREK (10D« ERTIK 46 mm
(I1) + FEBA KRR TIKE 46 mm (12) . HERNEIX,
W4 NAKCE, 43009 04 105, 210 #1315 kg/hm?, 43513t
J9NO. N1. N2 f1 N3. FrAEEHiEIGELE 7: 3 A
T3, JBARTE NS AT . TR0 T aE T AN oK
e SO R NI, &N DXl N A2 R P B ER B A
43918 165 K1 90 kg/hm?. HHARA /N SN/ IME 22, 4%
FiF 10 H BAJHET, N0, TEAEERKFR AR bE
R R, A R R 1 e R RS S — B
1.2 MEMBMAGE

AP FIREGC BV 2012—2013 A1 2013 —
2014 F/NEZFHARIAT 0. LAL bk s R 2R TR /N
. AT TR R, . R
Ja . BOGRIAIE « LAT B0 R A P2 [E Delta T 4284
F] £ 7 [ SunScan 7t /2 T o AHIFFE HR AR =R R AR R
SR E i O EE S, FERIE . ST e
TiF. BURBITHE S CER[11]. A T s, T 3CBL 2013
2014 FE5r B 2012—2013 A12013—2014 /NEZE,
1.3 {&IEM Logistic F1E

Logistic /7 F2A2 HAT [ @ 5 i —25 S TRAE K i 2k,
R THIR R K, RHIYOEA K, RS K R
J5 T BRI foe KA B — R A K F2 U o R R T E
B EMR TR ER R, R Ry By
. 1B LAT BEAE S R, RTATT S Logistic
WA, I T, LALFGG R S EY R Le 3 b
ME KA PR X — 4, EEHECERH TBIER
Logistic #78, A& R

y=al(l+exp(bx’ +cx+d)) (1

Ay 0 LAL x UERME, Cd, av by cv d¥INTT

B8, KPS a AP EARK LAL FIEL AR
(1) k5, B3] LAI 2L HEZE Ty

, _—a exp(bx” +cx +d)(c + 2bx)

2
(exp(bx” +cx+d)+1)°

RAEA (D (2, ATLAESH LA sh A%
—LeffiE R . A () EFTF, WERINERIREK
LAT I pIrfi AR, Lymax, FRNAZ 1 153G )50k LAL
{8 LAImax. /NEAEBAIIDART FER AR T/ 8E, iR
HIEH A TR PRy G, R /hZIRE —BORTE 2
A TR —3 A A BRI 7T 4 RN IR
HI T HRAURLE 700~900 JuEA, A7 AX (1) £
700 AR B AIE N AR 1Y, 13BN
(1745 LA {8 LAlavg. XAz (2) kT, 193] LAI &
IERETTRE, A HET 0, 7ERUR 700 3 Lymax X[H)3K
BAEME, 193 LALIAZIR KT ROl Z N AR Lxinf, RN
AR (), RKAF LA Ky &A% LRmax. Z5 &, LAIZE
KIS FRFHIEREA SR LAL IARIEK LAT B RIRUR . P
BJLAL LAL SR¥ Rl kB Ky s R fR, 7>
AN LAImax. Lymax. LAlavg. LRmax. Lxinfs
1.4 Richards 512

Hm S E KSR S T AR R REEEL, Hit
AR Richards J5 PR IR = ARG O AR KOG R
TR AN

y=a'/(1+" )" (3
Ly REMSE, om; x AEBE, Cd, o\ b\ d
BIRZH. KT HARRHEENE SRS E (1] s
A KRR B AT e KPR SO A I AR TR R e
I B ORI B K AN AR PR AR
PR, 2 3iE N Hmax. Hxmax. HRmax. Hxinfv Hxl.
1.5 LAl kEMFERFEMHPXE

AHIEFER I A (B 3%, 43 B 7 B R B
H& /N LAL ME iR C R, & K
Wi TR RS S LA SIS RN 5 ANRHIE B P
AR 5 AR S AT B B 73 47 .

1.6 BRGSO

TRI8 A (1) LALFER G 204 R A2 TR 1) Logistic 4%
PG, PR FIAUREHE KA Richards HIZk4U&, Fra il
FIdFEAE Origin 8.0 BAFHEEAT, RAMKRL () .
Y RiIRZE (root mean squared error, RMSE) Flr#ELl
113575 # 1% 2 (normalized root mean squared error,

nRMSE) % 77 R0 4 2 RAEAT A4, Uit SEA Rt T
o 20-0)5-5)
JX0,-0 3 (5, -5y

, _o\2
RMSE = Z(O’—S’) 5
n

nRMSE = R%SE x100 (6)

4

A REL r BRBEE T 1, RMSE /), 7R & 3R
BRI . ARHE Bannayan 25U SSH AR AL TP At AR vEE G 7 FE UL G
RO BAT VR o FLAARFRUE N : nRMSE<10%, 7% B
If, 10%<nRMSE<20%%& I 47, 20%<nRMSE<30%%& i
—M%, nRMSE>30%Z IR 2.



4

FIEMESE: KEME NA/NE LA 5HREREIESRE L S5 RH KR 197

X7 PRI A R AT VAl 5, 81T matlab 7.0 SRAERK
m Al LAL S RRIRHESE, R A% ESHHE
ZIC T 2T (MANOVA) 533071 4 E K it 260 B 0k
LAT FI#k s s S R FE 52 o 22 707 2 A FZ A5 [ )5 4
HrITE SPSS 20.0 #fd 1 58 i

2 RIS

2.1 AIEMAMRITMH

FIFEIER Logistic /7 P20l & 45 AL BE ) LAI 1H,
HIE BB R*#E 0.80~0.98 JTEE NAAL (P<0.01) . %
1 ATRAE H, 1BIER Logistic 77 R HIZ 5 o HIASLTE Bl A%

K, CVEIEF 3.0, 2% d K& NLE/N, CVIEHN03.

Richards 5 F2 % Wk i A2 K FE L& MO e 8 R ¥ R 1E
0.96~1.0 B N4k, & TFETE 0.01 KT LEZE.

Richards T SH ' b'FI ALK, CV HDHIN
0.7 0.6 f10.6, HHSH o' HRE/DN, CV NO0.1. H
1 AT DA O REAUL R Sz () LAT FHkk 5 340 20 43 A £
1:1 £GP, ForPoB 5 sl LAT (1) » RMSE fil nRMSE
5315 0.990 0.22 1 8%, BLAUAISZIIFKE ) -« RMSE
nRMSE 73514 0.996. 2 cm 1 4%. fEIEM Logistic Al
Richards J7FE%F LAT FIRE i RS SAA BIRR AT 1) 7K F, 7T LA
BB T AR EK B RN LAT Ak A K R A

FT1 ZiPhE LA THIIEMIEIE Logistic TS HAMFKE LT FERY Richards FIEESE

Table 1

Fitting parameters of modified Logistic and Richards equations for LAI and plant height dynamics

f&1E Logistic 7FEZ4L Richards /755
oy i Parameters of modified Logistic equation R? Parameters of Richards equation R?
Year Treatment
a b c d a' b' c' d'
I0NO 3330 0.000 002 -0.005 12 0.92 56 30 0.023 8.0 0.98
ION1 1236 0.000 002 -0.005 10 0.90 57 36 0.027 10.1 0.98
I0N2 13102 0.000 002 -0.005 12 0.85 60 23 0.017 6.9 0.98
ION3 6 0.000 002 -0.007 5 0.93 61 49 0.037 14.7 0.97
1IN0 1907 0.000 002 -0.006 11 0.80 56 30 0.023 7.9 0.99
2013 TIN1 2172 0.000 002 -0.006 11 0.93 62 29 0.021 8.1 0.98
IIN2 76223 0.000 002 -0.006 15 0.95 67 17 0.013 4.7 0.98
IIN3 1250 0.000 002 -0.006 10 0.92 62 21 0.016 6.0 0.98
12NO 2130 0.000 002 -0.005 11 0.86 58 21 0.015 5.6 0.99
I2N1 12 602 0.000 002 -0.006 13 0.93 65 20 0.015 5.5 0.99
12N2 8 0.000 003 -0.008 6 0.89 69 14 0.010 4.1 0.98
I2N3 31 0.000 002 -0.006 6 0.94 67 16 0.012 4.8 0.96
I0NO 1824 0.000 001 -0.005 11 0.92 66 14 0.011 3.4 0.99
ION1 10 0.000 002 -0.007 6 0.97 74 9 0.008 1.9 1.00
I0N2 8 0.000 003 -0.009 6 0.96 75 6 0.006 1.1 1.00
ION3 9 0.000 002 -0.007 6 0.97 76 5 0.005 0.9 1.00
1IN0 5351 0.000 001 -0.005 12 0.95 66 20 0.016 52 1.00
2014 IIN1 1103 0.000 002 -0.006 10 0.98 73 14 0.011 3.9 0.99
IIN2 6 0.000 004 -0.013 9 0.95 73 7 0.007 1.6 1.00
IIN3 7 0.000 004 -0.012 8 0.99 73 7 0.007 1.4 1.00
12NO 302 0.000 001 -0.004 9 0.95 65 30 0.023 8.2 1.00
I2N1 5 0.000 004 -0.013 9 0.98 78 7 0.006 1.6 1.00
I2N2 5 0.000 006 -0.020 13 0.98 79 4 0.004 0.6 0.99
I2N3 6 0.000 005 -0.017 11 0.98 78 3 0.004 0.5 0.99
225 A Coefficient 30 05 05 03 0.1 0.6 0.6 0.7

of variation, CV

W 104 11 12 0B AEK . EIRTIK 46 mm. FERRAZ KHAIHR K% 46 mm; NO. NI1. N2. N3 2BIZEREA 0. 105, 210, 315 kg'hm™,
Note: 10, 11 and 12 represent rainfed, irrigating 46 mm at jointing stage, irrigating 46 mm at wintering and jointing, respectively; NO, N1, N2 and N3 represent applied

nitrogen rate 0, 105, 210 and 315 kg-hm™.

B 1 2a%d & LA Fodk & 69 S AME 5 AL E
Fig.1 Observed and simulated values of LAI and plant height
during two experimental years

2.2 KEEEST LAl ShiSEERF

KT LAIL hFHIEMI 2 o075 2 43 BT fl £ 5 L a5 1
W3R 2. BT Z M 45 R nT DA KX LAlmax. LAlavg
A LRmax A 5.3 520, 2 BV /K 32 B @ i 52 i T AR
PR FR R LAT sh& R fEE LAL )4t FE AR
TR AN G B MR R, % B it 0 mT DA [R] B 1 78
LAI hZSd T AR TR RAY BEE . F0X Linf
LRmax F 5, RUFEMXT LAL kP EF I R E
FRIER — 2 IATER, (EX 5K LAL AP LAT A4
BERN . TEAR T B KERI A EAERXT LAT shasid
BT L Egs Bl LUE AR LAL 33
PRSI BRIGIRT N R > BEK > 40 > KB AL H.
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R2 ANEHEEK. BEKERMERTENE LA WESEHEM
FRENH
Table 2 Characteristic parameters describing leaf area index
dynamic process of winter wheat under different irrigation and
nitrogen regimes

55N JKF Lxmax/ LAlmax/ LAlavg/  Lxinf LRmax/
Factors Levels (‘C-d) (cm’cm?) (cm*cm?) (C-d) (cm’em™Cd™")

) 10 1627 3.50b 2.64b 1008 0.004b
Irryfgﬁon Il 1627 3.84ab 2.83b 1048 0.005ab
12 1615 4.11a 3.15a 976 0.006a
NO 1666a 1.87¢ 1.35¢ 1097a 0.002¢
it N1 1626b 3.85b 2.85b  1042ab 0.005b
Nitrogen N2 1602b 4.57a 347a 959bc 0.007a
N3 1598b 4.98a 3.82a 946¢ 0.007a
FEy 2013 1618 3.73 2.75 1046 0.004
Year 2014 1628 3.90 3.00 976 0.006
#EJK.  Ns * * Ns *
ﬁi;ﬁﬂ? i ook ook ook ok sk
MANOVA FfF Ns Ns Ns * ’
KxE  Ns Ns Ns Ns Ns

W2 103 114 12 43 B ASBEAK L HEHRCTT 7K 46 mm . FHERRAC KA 17K % 46 mm;
NO. NI. N2. N3 }5#RMA 0. 105, 210, 315 kghm™; Lymax. Lxinf
S BFRIE B K LAL (RO LAL 3 @ i (AR LAImax. LAlavg
S MFRECR LA RSPy LAT{H:; LRmax FoREBOR LAT ¥ JRIE%; *, **
G IFRIRAE 0.05. 0.01 AKCF EZER R, F—FIPARFEFRIRTE 0.05 K
FRAEREEZE, Ns FRE0.05KFLERAEE, TH.

Note: 10, 11 and 12 represent rainfed, irrigating 46 mm at jointing stage, irrigating
46 mm at wintering and jointing, respectively; NO, N1, N2, N3 represents
applied nitrogen rate 0, 105, 210 and 315 kg-hm'z; Lxmax, Lxinf, thermal time
required from sowing to maximum LAI and maximum growth rate of LAIj
LAImax, LAlavg, the maximum LAI and average LAI; LRmax, the maximum
growth rate of LAI; * and **represent significant at the 0.05, 0.01 probability
levels, respectively; Different letters within a column indicate significant
differences at P=0.05 level; Ns, Non-significant of difference at 0.05 levels. The
same below.

76 3 MK T, 12 B 10 B 2425 T LAI i K
PR, HAREK T 0.004 253 7 REBR A AR K
%R 0.006 cm?/(ecm?C-d), Tfi 11 5 10 #1 12 ¥ &
EER, RUGERTKBAEILE LA SRy B %,
B R AN AEA R IAA R B EKF. Ok LAI AP
Y1 LAL [H B BE KB i3 oK, 20l A KT
1 3.50. 2.64 cm’/em” HINFENHE 2 KM TH 411,
3.15 cm¥em?® (%2, Kl 2a) . P LALERBENKNE
AR LAL —AFEPIRES, b HE T LAT F3g KA
TR R . B K LALLE 11 A0 12 (A% B35 225, 1MF3)
LAIL 7E 11 F 12 845 538 2200, 1% 32 BLR i T A K3
T RTET LAL g (B 2a) o

1E 4 Ml EUKF R, LAL S5 K & i e 45 bl o5 it U i
WA, NO. N1 A N2 S BEER, N2 FIN3 #
FAEZE, HAMEZME TR 0002 425 2 %
210 kg/hm? 244 F £ 0.007 em?/(cm™°C-d), 4k&:HER %A
BERE. BN LALEFF LA {EE &40 T RN
A LAL S K4 8 E —8, o 5l A& A T 1) 1.87.
135 em¥em’ K FHER 210 kg/hm?® 244 T 4.57.
3.82 cm¥em® (K 1, K 2b) o iLFHA LA K HIFRIEFI
K B B K P T AR I B H B A e R T O
D BREATEREE T 1666+ 1097 C-d 465 it
& 315 kg/hm® 264 R 1598, 946 ‘C-d. F#AE LAI #13S

I FERRFE AL MR 210 AT 315 kg/hm® 264 R0 6.3
Z5, RUERE 0~210 kg/hm? 1 B Py ZUIEHE N N 2
HTHA T R . 7E 2013 A1 2014 4, LAT K Rl R 5y
574 0.004 F10.006 cm®/(cm’C-d), I FI I E S (1 R
I 1046. 976 Cd (£ 1, K 2c) .

B2 FREEKKF IR EAT LAl A KT K,
Fig.2 Dynamic process curves of leaf area index with different
irrigation amount, nitrogen application rates and different years

LAImax 1 LAlavg A MR A, BRFRMERR
ik 0.993. LAlavg. LAImax 5HAhahs4 K FERFAE
I B 5 R 5y BN s LAlavg=348LRmax+1.1,
R’=0.78; LAImax=422LRmax+1.68, R*=0.71. F£H1X LAI
PRy R % (LRmax) 235 50 LAlmax Al LAlavg,
Iy RIERE T B R LAL FIFEY LAT AR S 71%81 78%.
2.3 KREEXM ST IENE

KN RR R T oM I B LIRSS R LR 3. 45
ZZHE /K Hymax Fl Hmax G 0.2 5200, FRAEE/K 33
SR 38 I R M R R 1 A A ()R R e Kbk R . TR T
Xt Hxmax A1 Hmax A B2 52046, X Hxl B BE5m,
2 BH it 80 3 2L 38 T 4 ) R e ) A R I TR R PR AR KA
(Y T) SR 2R e KR R o SEABR T 4T Hymax. Hmax. Hx1
BRELWAL, X Hyinf H RERW, RPEMGEW Y
M ok s A K s R 1 B A RRLR A B DT 6 T e Kbk v - K
B A HAE FHR PR AN AR K R R R R
HUL B RATOUE M, femitk e AR K R R R
F >R > K> KEZL .

B KR e Il o T AR B 3 g 38 K, o 12 b B R
FERT 10 #0111 4038, HAEEKZMF T 62 om 2 2EE
FRAC AR i K SR I 66 cm, 10 A1 11 AbFRS A B35 2 7
(%3, El3a) . BEIHEAKEN R, 12 F 11 GEF
BEER, BIGERTIKTR 1425 C-d #m 2B AA
AT T 1505 C-d, 3R HTBRAHAE K A 535 2 K ik
PR AR A T, 3 T Y2 3 4 v A /N IR e R e o
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R3 TEEK. REKEMER T NERSHTSHHER
FRENH
Table 3  Characteristic parameters describing plant height
dynamic process of winter wheat under different irrigation and
nitrogen regimes

= K Hxmax/ Hmax/ Hxinfl HRmax/ Hx1/
Factors Levels (C:d) cm  (*C:d) (ecm*em™>Cd") (‘C-d)
10 1441ab  62b 1159 0.107 996
HEK 1 14256 63b 1171 0.108 1013
Irrigation
2 1505a 66a 1148 0.102 956
NO 1392c 58 1218 0.11 1092a
Wi NI 1433bc 652 1177 0.108 1010ab
Nitrogen N2 15132 67a 1122 0.1 920b
N3 1490ab  66a 1120 0.104 932b
g 2013 1416 59 1245 0.104 4 1113
Year 2014 1498 69 1074 0.106 7 864
HEJK Trr. * * Ns Ns Ns
LIt % %A Nit. * ok Ns Ns *
%+ﬁ 74N sk ek £ *
Y NS *
Manova D e
R* Ns Ns Ns Ns Ns
Trr *Nit.

7 Hxmax. Hxinf. Hx1 7} FoRE S RIS BB R R
NP AE KIS O FUR s Hmax F1 HRmax 53 1 3R bk i Al Rk i
T

Note: Hxmax, Hxinf'and Hx1 represent thermal time required from sowing to
maximum plant height, maximum growth rate of plant height and rapid growth
stage, respectively; A/max and HRmax represent the maximum plant height and
the maximum growth rate of plant height, respectively.

B3 ARRIEAKFE. RKFF RN TR
AR T
Fig.3 Dynamic process curves of plant height with different
irrigation amount, different nitrogen application rates in
different years

S KR v i e SR B T 3K, b NO b B S
NI. N2\ N3 FREZER, 1 N1. N2 fI N3 Z[A 27
AEZE, HAMEE R 58 em #EBIRLAE T 65~
67 cm (£ 2, K 3b) o BHNHEAMRE N AR, N2 b
Eb NO AT N1 AR ZEK, HAMEE T 1392 C-d 2K
FJ% 210 kg/hm® T 1513 ‘C-d, FBALEE & it B 541
TREMERE LKk A K R, T A R 2 T AT R

St fk R K A 4R AR, % 315 kg/hm® 464 ik
B KR AN AN 1490 Cd, HS N2 X EF
et . T BRAE R o N PO A K B ], EAN it
Z I 1092 C-d 2R FIEZ 210 kg/hm® FHJ 920 “C-ds

GRiE O R Nl = PNu R SRR TE 32 P )
FAbSMFIEE A B35 m (R 2) . 2013 5%
PE R BR kN R A KA A I TR 02 B o R R [ I 1)
BIEE 2014 4ERE, IR O S RO INERIEE 2014 4R 42
R, 802013 IR (59 cm) B EAK T 2014 4£(69 cm)
(B 3¢)

R e 5 e AR I AR 1 B A SRR B 1) AE A R )
77 #E N Hmax=-0.19Hx1+0.22Hxinf+378 HRmax-44.21,
R=0.96. Hx1. Hxinf 1 HRmax (AR [RH R %0955 N
-4.47. 3.26 M 0.39, FRINFT 5 Rk =L 7 1 DT BR K /)
WV Hx1>Hxinf>HRmax . PRk N\ Pk A= K I i f
T CHx 1) W f KW B M e K, ke T AR R 55%,
NP PR A ST (AR, RO . HONIE
Pl RAEKERBE (Hxinf) , BT R AMREER
(1) 40%, BHIA T H A R () ER I, ARk . A
Ja R RKAEKER (HRmax) , HRRE T HREZ 71 5%.
o f5 R v B R 5 1A R ) ok v R AR K AR AR
A
2.4 k&, LAl EFEEREMKNXR

KAZLENIE S =8 B KR S TR
S5 EA LAL i FBRFFEER R, SR NEK 4. 7~
SRS LAT [8) 35 FERRAEAR 5 (138 A0 215 40 #r 45
FRY, LAlavg fl Hmax Xf7/= &4 R EHM, [FIHXR
fRBE T P RAR I 89%, LAlavg 1 Hmax FAR#E[ET R
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Table 4 Regression equations for yield and yield component with

characteristic parameters of plant height and leaf area index of

winter wheat
A=y NGHETEFY 4

Stepwise regression  R® Standardized coefficients

Dependent variables

equation LAlavg Hmax
P Y1=854 LAlavg+
Yield/(kghm?) 70 Hmax-925 080 067 0.37
(SR IF S k3 Y=2670 LAlavgt (oo os
Grain number/(seeds-m ™) 6928 : :
R A=A V3=045 Hmax- o 4s |

1 000-grain weight/g 1.36 LAlavg+16
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Dynamic characteristics of leaf area index and plant height of winter
wheat influenced by irrigation and nitrogen coupling and their
relationships with yield

1,2,3%

Li Zhengpeng™?, Song Mingdan'?, Feng Hao
(1. Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China;
2. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling 712100, China;
3. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract: Leaf area and plant height are 2 important characteristic parameters of canopy structure, which represent the crop
vertical extension and horizontal expansion respectively and are closely related to dry matter accumulation and yield formation
by influencing the interception and distribution of photosynthetic active radiation. The dynamic process of crop LAI (leaf area
index) and height could be influenced by many factors, of which water and nitrogen are the two major ones limiting crop
growth and development. Some researchers have analyzed the dynamic process of LAI quantitatively under high yielding
conditions, however the dynamic characteristics of LAI under water and nitrogen stress are still not clear. The effect of
different cultivars, cultivation practices on the plant height at maturity were studied by most former research, while less
information was found about how the management practices influence the dynamic process of plant height. Therefore, this
study was aimed to clarify the effects of water and nitrogen on wheat LAland plant dynamics and to quantify the relationship
of LAI and plant height with crop yield. A field experiment during 2012-2014 was conducted with 3 irrigation levels and 4
nitrogen input levels in Guanzhong Plain of Shaanxi Province, and LAls and plant heights measured were fitted with thermal
time using the modified Logistic model and Richards mathematical model, respectively. The results demonstrated that the
performances of both models were pretty good with an nRMSE(normalized root mean squared error) of 8% for LAI and an
nRMSE of 4% for plant height, respectively. Irrigation enhanced the maximum growth rate of LAI, which increased from
0.004 cm*/(cm* °C-d) under rainfed condition to 0.006 cm?/(cm* °C-d) under irrigation condition in over-wintering and jointin
period. The corresponding maximum LAI and average LAI increased from 3.50 and 2.64 cm*/cm’to 4.11 and 3.15 cm?/cm’,
respectively. Nitrogen fertilizer application shortened the thermal time from sowing to the maximum growth rate and
maximum value of LAI occurring, and improved the maximum growth rate of LAI. Hence, the maximum LAI and average
LAI increased from 1.87 and 1.35 cm’cm’ with no nitrogen input to 4.57 and 3.82 cm?cm’ with 210 kg/hm’ input,
respectively, and no further significant increase was observed with more nitrogen input. Irrigation enhanced the maximum
plant height from 62 to 66 cm, which was resulted from the longer thermal time from sowing to the maximum plant height
occurring under the irrigation condition. The thermal time from sowing to the rapid growth stage and to the maximum plant
height occurring was shortened and extended by nitrogen fertilizer application, respectively,which brought about a plant height
increasing from 58 to 65 cm with 105 kg/hm” input, and then plant height was leveled off with more nitrogen input. Due to
more rainfall in the early growth stage, the plant height in 2014 was about 10 cm higher than that in 2013. The stepwise
regression analysis of dynamic characteristics of wheat yield with LAI and plant height showed that grain numbers per square
meter was only related with average LAI, while 1 000-grain weight depended largely on the maximum plant height.
Furthermore, the final yield was determined by both average LAI and the maximum plant height with a larger contribution
from average LAI. This research revealed the mechanism that how irrigation and nitrogen fertilizer application affected the
plant leaf area and height growth, and then further impacted on yield. The result provides a set of technical support for
reasonable regulation of crop community structure.

Keywords: irrigation; nitrogen; plants; modified Logistic model; Richards model; yield components



