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1.1 RKEigit

BB T 2010—2011 FHEH R KEHT, 8t
RIBEH AT L, L HWENTEIBRAN 0.9
g/kg FEM N 42.30 mg/kg B P 15.61 mg/kg B
K 74.8 my/kg, LB MtE,pHEAH N 7~8.3, #
REMeHm4 5 s SNBEM6 S, &3 %
WA HA1H4B108BM4H158),BF3~4cm,
EAHEENM 108 KRER, HKE R 43.5 cmx
19 em x 14 cm, B+ 9 504 em®, TEFEEH 176.5~
200.5 kg/hm?, HE£5 & 120 ~ 180 kg/hm® , T E b —B%
120 ~ 240 kg/hm® , R BEH 1.0:1.0~ 1.3, fENEE—
WHHER,

HRR S KLU TEN L, L5 36003 , K&
103°49', 1648 1 520 m. %X B T B ¥ Kt <T#,
I H Bat 3 2 446 h, EFH KB 10C ~
11.2C, BB FHSAE 8C ~9C. AR
-19C~ -17C, 2FEEFBXEN 1804, FHEE
B4A% 1134 mm, F L HHEKRN 327 om.
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FRH R R, BB B S AL, B & P,
1.3 BERE
RIE S AR IR, B 4 R F e E (PDT)
EAEFEFAKNER BT RKELFERKAETH
R ERREALEE, BRAREDEHESEYERN
Logistic 77 B AR It , Richards F R E A4 T8, gk
CHEBASBEENEMERITH IR, AR
PEBEE A NFK,EA Richads FEMBKE
EZFEKMHEET SERARRE AT ERYY
% RMSE M BETRR, SR HES WNE
Z ARG S1E R . Richards 25X *) fl RMSE %%
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2.1 HENEEESHE
2.1.1 ¥%ApkaBeHE KEKREENS

XD i KERMBEEN RS W, HE
BRFATFASMAS LB CEBRTH) . SR THE
28, ahnnEgR 2 EKE, SWRIEKA
A—BHFHERERE, ERESE-WHHEMHK,
HESEVATH LEAMK, ERTRIKEERA,
BFHK, SVRMKHSHELUNT

INL pisn
INL(PDT), = U+ b BPT-G LI ym

3)
n=1,2,3.4,5

AW, INL(PDT), WK ETER—-EREEHZE
HRFEKE; PDT BEBEFHNEM, REBE
#£6.14+2(n-1) ~18.1+2(n-1) ZMH,HF6.1
AREEKZETNRSNE LI TR F A
A, INL,,, AKEZE TEKENSERE. R 15/
R, MRBEB R b,k m AREHSH, RE
7 it 50 B4 A SCaR B R U518 B EXCEL 18 7
BRMEHTHE.HP n BEAFBPEIUNER
0.4190,b,,k, M2 fi7m.

B 3IMPRERHVEHRENBREMNBXE(cm)
Teble 1 Maximal value of intemode length and thickness in 3 barley genotypes

e ¥ € Internode length

¥5 6] L EE Internode thickness

Internode HW 45 HEsE BM6S Hw48 Hwsg BmeS
Ganpi 4 Ganpi § Kenpi 6 Ganpi 4 Ganpi § Kenpi 6
%11 5.60 5.81 6.21 0.352 0.381 0.420
®22d 8.98 9.20 9.34 0.441 0.452 0.483
¥33d 10.51 10.83 11.90 0.485 0.510 0.523
% 4 4th 12.06 12.51 13.41 0.348 0.381 0.395
% 5 5th 24.10 24.81 25.40 0.251 0.253 0.261

£ IMXELRBVARKNRLBHE
Table 2 Model parameter values of internode
growth in 3 barley genotypes

Hugas Hms s Bmes

) ’ﬁfﬁ!' Ganpi 4 Ganpi 5 Kenpi 6
5,100 k., B(10) k. 5,(107) K,
1 1.5 2.2 1.7 2.3 2.0 2.3
%2 2nd 2.2 2.3 2.3 2.3 2.6 2.3
33 2.6 2.3 2.9 2.3 3.0 23
% 4 4th 1.4 2.2 1.7 2.3 1.8 2.3
% 5 5th 7.9 2.1 8.0 2.1 85 2.2

2.1.2 FHEEAg N BEIBERE,.KE
BYREEEATEFHMHEENFER , SFEEN, 5

HRKERE FVREEEER BRSO, BAE
ER=VHE, £VEEEKSHSERNT:

INTmaxn
INT(PDT), = a+5 o=k, (PDT-(6.1:2(a-1)) ) m (4)

n=1,2,3,4,5

K, INT(PDT), BREEF—EBEENAE
a0 M POT A A A K FEE, RE BB E
6.1+2(n-1) ~18.1+2(n-1) 20, KH6.1H
KEEKRFHHNIE LY ERREFE;
INT ., RAEE n TRMEHBRE, NELFR,
AR LBESE b,k m IRERSH REFH
B s a5 f EXCEL 8L & TR
MH#THE, BP n EXFBFTRAIFE
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0.4507,b, .k, 0% 3 FiR.

3 34ASMAZEVERBENEB YN
Table 3 Model parameter values of intemode
thickness in 3 barley genotypes

2.1.3 #¥épr KELSNWEEKTFNHHY
B B R B B A R A B B, Bt 4 5 BB (R
AREHAARE I MEKBBRK 3 0N B BE
MEHETRR, REKRIERAYITRE

g a5 s g BW6S (RMSE) 43 il 3% < 2 45 18] {6 1 451 B9 797 (B 3 AR B
T Ganpi 4 Ganpi 5 Kenpi 6 L
e e T PR, K 4, FHIE SUW 5T A 101 %
- — R - A, 1 ME 2 iR, ERRWEURKESN
- B 5.2 3.7 5.2 3.8 5.3 3.9 Xﬁ“ﬁqWﬂ%ﬁﬁﬂﬁEﬁEMHQMBEﬁEE
H2amd 57 45 5.7 45 58 46 i . '
%33 59 47 59 48 6.0 5.0 0.37 ~ 1.62 cm Z [}, ¥ ] 1 B & RMSE # B £
%4 4h 6.0 5.0 6.1 5.0 6.2 5.2 0.011~0.034 cm Zlﬂo Eﬂh*ﬁﬂﬁkf*ﬁ%
®s5sh 68 6! 68 62 69 6.2 BRRBHVEKEMYEEEAREFHRME,
24 HERE RMSE i (cm)
Table 4 The root mean square esrors of the validated model
- 0 WA K Internode length Bl E Internode thickness
M-
Sowing date He4 8 Hms & L YR Hw4 5 HmsS EWeS
Ganpi 4 Ganpi § Kenpi 6 Ganpi 4 Ganpi 5 Kenpi 6
04-01 0.81 1.4 1.14. 0.030 0.031 0.034
04-10 0.37 0.98 1.62 0.026 0.011 0.023
04-15 0.72 1.27 1.17 0.026 0.030 0.022
40[ 0.8 r
£ Fl
% 07 09642 5% R=09612
% 1 w47 Ganpi 4 §
§% “ims ) Ganpi s g0
8 4B 6 Kenpi6 o wtt 44 Ganpi4
s = —{t 05 Ganpi s
® 0l o2 L sBR6Y Kenpi6
=3 B

10 20 30 40

L Simulated value(cm)
Bl ARSHARBRNTEK
BREASAMEOLR
Fig.1 Comparison of simulated with observed value for internode
length of various sowing dates and genotypes

3 3 ®

20 22 80 FRE, EE EYFE K Lindelunay-
eV L RN AESEDE ST HIENER
HMEHRNEBEYRRIHXBER BEEIHTEHE
HESHEAMEFERVBERE EYESERES
SRR AR e TEEEmanEs, £EhX
EEKERBURAEM L WRETESRYN

02 04 0.6 08

#19 (f Simulated value(cm)

E2 FAESWFAEREYHEE
BRESAMENOLR
Fig.2 Comparison of simulated with observed value for internode
thickness of various sowing dates and genotypes

KEBUMEKRE, LAKRXERKIBEQGNE AR
Rk FE=BTHRPEARZHLEEREL
BEREKEEFDISLRBHRSEMROELRT
M. ARRAESEREHTHERZCHERTNE
BEE HRMHMRARAESLEURELHHEFER
#HTTERAER, A Richards TEERTREE
AYEERATEEHENZSIELIR, REMNKEN
ARGHTRBERTAKESHENRRBS R
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RMSE#E B # 0.37 ~ 1.62 cm 2 J8, WA A E M
RMSE #i 7 0.011 ~0.034 em 2 (€], HHALHER
bop L OENTEE FNGE: 3 cR AR R G L
BN BRI, e BB A RTFE RSB . HE
EFERNWEY SRR BB -FHNEDEEL,
HTFRRAZBER . AERAEREAAKRE
—EEE AEEMMMEERESHEERETE
ERBENAE-—SHARNER.

4 & #®
BEHAMEAKRENEGERAR SRR, UEBEE

BH OB E S K, 2T Richards 758 77 5 57 B 1052
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Simulation models of internode dynamic growth in barley

LI Hong-ling', GAO Xiao-yang"'?, ZHANG Ming-yan!, YANG Zhan-feng’, MAO Hong-yu', YANG Qian'
(1. College of Engineering ., Gansu Agricultural University ;
2. Gansu Provincial Key Laboratory of Aridland Crop Science, Gansu Agriculturel University , Lanzhor, Gansu 730070, China)

Abstract: Based on the analysis of different barley varieties in Gansu, using the Richard equation, this article pre-

sents a dynamic simulation of internode elongation and thickening process at physiological development time (PDT) . The

dynamic models were validated in various sowing dates and different genotypes of barley in Gansu. Experimental results

showed that the ranges of the root mean square errors (RMSE) of intemode length in various sowing dates and different

genotypes of barley were 0.37 ~ 1.62 cm, and that of internode thickness were §.011 ~03.034 cm. The two simulating

models showed separately good carrelation and predictability.

Keywords: barley: Richards equation; internode; morphogenesis



