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growth model for optimal growing conditions
3. Crop Environment REsource Synthesis

9;5)_:@_“04}@4_:4“‘5)@‘&%@;4»0&
w‘)] l_ﬁsf)_> as Lsul_ﬁl..f )\) 9 \))51‘;‘0 p.b‘)J |) )5.;
Az 65 e Ol 4S9z g0 malT WS (5 Hg050e
polie L3 amo s ojlal (—ial,l i g 095 0 oS
Friwgtd g ode) (295L5 ;50mb glaaY 4 95 6 i
so L Sl adads 5l YL o o9ilS el S
Edadd O il Ll s 4o (Awal et al., 2006)
il cle a4 (Triticum aestivum) pass L olS lawgs
ot G5 0395 955 Bpae 5| S36 s gl (asl
485 ,o (Bozorgi-hosein-abad et al., 2019) el
S I Olgs 8,,LS aS Wo S Latin 5,508
Noroozi-Shahri et al.,) a0 5 posS 5 gl5 lawg aieis
Sl polie 0,8 bl i o (Zea mays L.) &,8 Sy
Ahmadi ) s 5 pieid Odz il 4 e (45,00 065
(etal., 2018
S5 Shg 655 et el; QllS o sl
g ol Fiwgtd a8 lawg sabader Sas sole o
255 Ol A i job 4y S oole adgi as 0 5
(Beheshti et al, Sl Ja_u)._A @yu Ja_my cd—mud.?-
Jsb 58 @9l g 4 95 i (il ogdle .2004)
Jslse 51 55 CLUE) j55 Gpae 15 2ol38l o, Juad
Somt ol oliel Sd am S ol Szs oole g5 1 Sige
ol aliee oo oyl 10 ol G 9 B pan oI5 aS
Jslge 45 as ez i law Ll (Monteith, 1977)
g oS il Fo b e pdas o Slles 5 class
L.?’T)U sQ)‘.) )HBJ 3o s 6‘0)_:5 Q,.._O.» Co—w Sbs
Morﬁjlj_st_J S Sad an |y ye i B an
Bozorgi-hosein-abad et al., 2019; Akmal & )
Noroozi-Shahri et al.,) lii=s 5, .(Janssens, 2004
Ll ailjgw 5l (b Sl-ogs 8,5 45wl o (2018
B rmae A pAS jg 5 Byae 63.1)[5 Sgut 4y yoeie  BLS
953 95 Span 2L Gl cel 15 (59 995 ae

1. Light use effciency



WoVD amivo I Fer Jlo 155l Y (0,90) Sl /o)) 331 090 S 3 ... coeS g, 13l 51 10, K0 g Sl o>

3o 9 00 S8 pl8 )l S g laieay ol oloul S48
Smsd g, 4 DS/Y Tebaconazole :isz B L Ssacos
L g Gos 50 9 Jailo cdo alob b placiys,; 59,
e e o aSe T S leiSh oS15 Ly e tle Cuta
9 Lol 2 by je slo S b, Jad (b js ol oS
po—ye slogis, Lpoid jso y0 5 ailacile Lojle

L8 S Oy

oolel ldee g (o8 Jale lgzeas (ILCA8B0 4 )b,
ol a8 3 plal VW0 L oledianl (o sy g5l
PSS
J—m s ola 8 ne w9 (CHIN2O) 0,9l 595 )L =S
Blol ialeyl e S 4 il b oo (Ca(POsH2)2)
Gl g au e e TV Y ool 4y a5 Lol &)S jo y0 0
g (g, gilw Yo alold b cuils (e cuin o3, ,»

9500 Ol i an S (905l mlis

YWAB-IYAF olys Jlu 50 095t w0590 (b oliilo )5 cwlidilgn ledbl -y Jguo
Table 1. Kermanshah weather data during the growing season of chickpea in 2016-2017
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Fig 3. The effect of sowing date on chickpea radiation use efficiency under Kermanshah climate condition
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Introduction

In recent decades, agricultural production systems have already explored many methods to increase the
crops yield. Most of these methods involved increasing the efficiency of resources utilization such as
nutrients, solar radiation, and atmospheric CO,. Crop growth and yield are considered as a function of
photosynthetically active radiation (PAR) that is intercepted by plant as well its utilization efficiency to
produce dry matter. Net primary production has often been found to be linearly related to the
photosynthetically active radiation (PAR) intercepted by crops. The slope of this relationship is light use
efficiency (LUE). Several authors have found close correlation between crop growth and yield with the
radiation absorption and the LUE. Although, it was previously believed that the LUE is constant during the
crop growing season and it is controlled more genetically, but environmental factors and management
practices such as change in the sowing date, plant density, cultivars, climate, soil fertility, especially soil
available nitrogen due to its specific role in photosynthesis, affect greatly the LUE. Therefore, the objectives
of the present study were to evaluate light absorption and use efficiency in different sowing date for chickpea
cultivars in Kermanshah regionlight absorption and use efficiency in different sowing date for chickpea
cultivars in Kermanshah region climatic.

Material and Methods

A split plot experiment was conducted based on Randomized Complete Block Design during 2016-2017
at the research farm of the faculty of agriculture and natural resources of Razi University, Kermanshah, Iran
(34°, 19" N, 47°, 50" E and altitude 1317 m). The average annual rainfall was 455 mm, and the long-term
average of maximum and minimum air temperature was 22.6 and 5.9°C, respectively. Main plots had three
sowing dates (February 29, Match 10 and April 6) and sub plots were composed of chickpea cultivars
(Bivanij, Adel, Arman and ILC482). The measured indexes were leaf area index (LAI), radiation absorption,
total dry matter (TDM), light use efficiency (LUE) and grain yield of chickpea. The LUE was calculated
based on g MJ? through the slope of linear regression between total dry matter accumulation (g m=2) and
cumulative absorbed photosynthetically active radiation. Chickpea grain yield was measured at the
physiological maturity stage.

Results and Discussion

The results showed that the maximum LAI of different chickpea cultivars decreased with the delay in
sowing date. The greatest LAI (3.8) was related to Arman cultivar with the sowing date of March 1 and the
lowest LAI (1.9) was related to ILC482 cultivar with the sowing date of April 6. The light absorption had the
similar LAI trend that with the delay in sowing date decreased about 51%. The highest (15.9 MJ m) and the
lowest (13.4 MJ m) light absorption were observed for Arman cultivar with the sowing date of March 1 and
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ILC482 cultivar with the sowing date of April 6, respectively. Combined analysis of variance of the results
indicated that the effects of sowing date and cultivars were significant on TDM and grain yield, but the
interactions of sowing date and cultivars were not significant for TDM and grain yield. The results indicated
that the delay in sowing date led to reduce in the grain yield (45%) and TDM (33.5%). The highest (158 g m?)
and the lowest (102 g m?) grain yield were related to Bivanij and Arman cultivars, respectively. The grain
yield of Bivanij cultivar was higher (35%) compared to other cultivars. The highest LUE (1.6 g MJ?) was
observed for Adel cultivar with the sowing date of March 1 and the lowest LUE (0.7 g MJ™) was related to
Arman cultivar with the sowing date of April 6. Late sowing dates of March 11 and April 6 reduced LUE
compared to early sowing date of February 29 about 4.2% and 2.7% in Bivanij cultivar, 9.4% and 27.3% in
Adel cultivar, 43.4% and 40.3% in Arman cultivar and 19.1% and 16.8% in ILC482 cultivar, respectively.

Conclusion

In general, the results of this study show that the delay in sowing date, which is unavoidable under some
climatic conditions by the farmer, lead to reduce in measured traits such as grain yield and LUE of chickpea.
However, it seems that late sowing could help with the selection of suitable chickpea cultivars that could
offset the yield loss due to unsuitable environmental condition such as drought stress by end of the growing
season.

Keywords: Grain yield, Leaf area index, Light absorption, Light use efficiency, Total dry matter
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