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Applicability of DSSAT model for barley (Hordeum vulgare L.)
in Hisar region
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ABSTRACT

Field experiment was conducted at Research farm of GCS Haryana
Agricultural University, Hisar during rabi season of 2005-06 to study the
applicability of DSSAT model for barley varety-BH-383 with respect lo sowing
dates and row spacing, Results revealed that the prediction of phenological
development was over estimated with in the acceptable limits {+ 1), Tha
prediction of peak leaf area index (LAl was significantly on the higher side and
deviated between -0.1 to 0.8 and also within the acceptable imits. The mode!
mostly overestimated the yields and yieid attributes. The model predicted

highest grain vield for 15 cm row spacing In the first date of sowing.

Key words : DSSAT, barley, applicability, LAL grain yield and prediction.

The crop simulation models can be used
as quantitative tools to evaluate the effects
of climatic, edaphie, hydrologic, agronomic
and genotypic factors on the crop yield and
stability (Boote et al., 1996). Crop model
programs are currently needed to study the
impact of climate changes on agricultural
production: Under IBSNAT, DSSAT was
developed to assess yield. resource use. and
risk associated with different crop
production practices (Tsuji er al., 1994). The
system DSSAT (Tsuji er al.. 1994) is an
example of a management tool that enables
farmers to match the biological requirement

of a crop to the physical characteristics of

the land to attain specified objectives, This
could help the decision makers to implement
future agneultural strategies under difterent
scenarios related to agricultural practices.
DSSAT (Decision Support System for
Agrotechnology Transfer) was used 1o
evaluate and predict barley wvield under

different environments at Hisar conditions.
MATERIAL AND METHODS

A tield experiment was conducted at
Research farm of CCS Haryana Agricultural
Urniversity, Hisar located at 29 10'N lantude,
T546°E longitude and alutude of 215.2 m
amsl; during rabi season of 2005-06. The
experimental details are given in paper in
this 1ssue (Mani et al, 2007); The crop was
mspected al two days imtervals o [pllow the
phenological events viz., emergence,
tillering, joinuing, flag leat, heading, anthesis,
milking and physiological matunty (PM).
The Leaf area was recorded at maximum
vegpelative stages. The yield and yield
attributes were recorded at harvest

RESULTS AND DISCUSSION

The grain yields were simulated by the
tree crop growth models which are pant of
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Table 2 : Comparison of observed (o) and predicted (p) peak leaf area index and number of
grains per spike in barley under different sowing time and row spacing

Toeatments } ) Tend area mdex | Cirmina! Spike )
| = , 4] [ [ B} i | E | 5]
L™ November .
Eem 30 19 [E 303 40,1 Lt
Dicm 35 38 0.3 380 382 ]
30 em is i3 ) i7E 168 -1
E3a0em 34 31 Bl 373 370 03
30" November ) . )
15 cm KT 17 03 ) 401 12
125 em ) i iR 0.3 318 1932 14
iGem I i3 i} (iK1 3715 185 10
1530 cm ) BN ol 68 73 T
20" December -
15 om ] i3 01 372 368 0.4
I0Sem BN K] 0.8 36.8 74 i
1) em 33 36 0 358 342 -1
L5300 gm 32 33 X g 37.0 02 |

O - Cbserved. P -Predicted and D - Deviation

Table 3 : Comparison of observed (o) and predicted (p) vield (kg ha') in barley under
different sowing time and row spacing

r Crruin vield kg ha ' Straw vield kg ha |

1 [reatmenlts o T P | D G | P £ | O
1™ November ' . _

| 15em | 38 3054 145 5822 6103 EE

[ 235 m | i7uR EL TP 14 5674 5742 68

[ 30em 3781 3801 b11) 516 836 3w

[ 1330em I A 54 D 5642 112
30" November
13em | St 3743 73 SRk 3324 | h
338 om 368 3438 EH 5ing 046 | 2ad
30em A5k 33 2 S0RT 4957 B0
15:50 cm 317 3567 I35 4876 47496 -BiT
0" December . -

[5em [ 3 502 i 552 1687 135
375 o ] ik 16 | 433 I3 69
I0cm ] 3289 3078 -1l 1233 4382 147
[330em 3310 1335 s 4138 085 50

03 - Observed, P -Predicted and [ - Deviation
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DSSAT (Decision Support System for
Agroteehnology Transler) software
(Hoogenboom ef af, 1994) with use of
measured site-specific pedological,
physiologcal, cultivation and meteoralogical
data. Phenological parameters predicted by
DSSAT model and those actually recorded
n the ficld are shown m Table 1. The model
mostly aver estimated the crop growth
stages under all sowing dates. Among the
row spacing 1n all dates of sowing the
modeled results pave both over esumation
and under estimation from emergence to
physiological matunty, The deviation varied
between -1 to 1 day at emergence and -3
to 2 days at physiological maturity for
different row spacing in all the treatments.
Observed leafarea index (LAT) vs predicted
LAl under different growing environmenis
of barley are presented in Table 2. In
general. the model over estimated the LAI
in all the treatments dunng crop growing
season, The over estimation of LAL nught
be due to hgher parlitioning coelficients
used for leaf. The values of peak LAI
deviated between -0.1 to 0.8 for different
row spacing in all the treatments. The model
over estimated the grains per spike under
all sowing dates and among all the row
spacing during crop growmg scason { Table
2}, The deviation varted between -1.610 1.4
for different row spacing mn all the
treatments. The results presented 0 Table
3 shows the comparison of observed and
simulated vield parameters vz grain yield
and straw vield of barley. The model mostly
over estimated the grain yield for all four
spacing in three dates of sowing. The
predictions deviated from -131 to 155 kg

[Vol. 9. No. 1

ha!. The model predicted highest grain yield
for |5cm row spacing in the first date of
sowing. The straw yield was over estimated
dunng crop growing season. The deviations
in straw yield prediction from the observed
values ranged between -80 to 320 kg ha™'.
The model predicted highest grain yield for
Jem row spacing i the first date of sowing.
This model was within the acceptable imits
for Hisar conditions for the prediction of
phenology. peak LAI and yield and yield
attnbules of barley crop,
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