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Chavoosh, new early-maturing maize hybrid suitable for cultivation in the
temperate and cold temperate regions of Iran
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Table 1.Mean comparison of kernel yield in early-mature maize hybrids in the
preliminary yield trial in 2006

L e oyled o e ()l;gajbj)dlbbﬂ&
Hybrid number Pedigree Kernel yield (tha)

1 KE 76009/1-2-1-3-3-22 x K 1264/5-1 11.77
2 KE 76009/1-4-1-2-1-1 x K 1264/5-1 12.38
3 KE 76009/1-4-1-2-2-1 x K 1264/5-1 10.79
4 KE 76009/1-4-1-2-3-11 x K 1264/5-1 13.08
5 KE 76009/1-4-1-2-3-12 x K 1264/5-1 12.13
6 KE 76009/1-4-1-2-3-2 x K 1264/5-1 10.48
7 KE 76009/1-7-1-2-1 x K 1264/5-1 10.30
8 KE 76002/1-1-3-1-1 x K 1264/5-1 12.18
9 KE 76008/1-1-1-1-1-1 x K 1264/5-1 11.54
10 KE 76009/1-1-2-1-1 x K 1264/5-1 14.15
11 KE 76009/1-1-2-2-1 x K 1264/5-1 13.71
12 KE 76010/1-1-1-1-1 x K 1264/5-1 11.47
13 KE 76010/1-1-2-1-1 x K 1264/5-1 14.32
14 KE 76009/1-2-1-3-22 x K 1263/1 11.11
15 KE 76009/1-4-1-2-1-1 x K 1263/1 9.88
16 KE 76009/1-4-1-2-2-1 x K 1263/1 10.48
17 KE 76009/1-4-1-2-3-11 x K 1263/1 10.14
18 KE 76009/1-4-1-2-3-12 x K 1263/1 11.92
19 KE 76009/1-4-1-2-3-2 x K 1263/1 10.77
20 KE 76009/1-7-1-2-1 x K 1263/1 10.20
21 KE 76002/1-1-3-1-1 x K 1263/1 9.92
22 KE 76008/1-1-1-1-1-1 x K 1263/1 11.15
23 KE 76009/1-1-2-1-1 x K1263/1 10.85
24 KSC 320 9.28
25 KE 76010/1-1-1-1-1 x K 1263/1 9.77
26 KE 76010/1-1-2-1-1 x K 1263/1 10.86
27 KSC400(tss) (KE72012/12 x K1263/1) 11.66
28 KSC 500 10.74
LSD 5% 2.89
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Table 2. Mean comparison of kernel yield (tha™) and Lin and Bins superiority index of

stability parameter for early-mature hybrids in the semi-final yield trial in 2007

Lt o la N s dge el S S E
Hybrid number Pedigree Karaj Mashhad Kermanshah Shiraz  Mean Pi
1 KE 75009/322x K1264/5-1 14.47* 10.59 10.65* 14.82* 12.63* 1.05
2 KE 76009/141 xK1264/5-1 14.33*  12.77* 9.43 13.01  12.39 0.73
3 KE 76009/221 xK1264/5-1 13.05 9.04 8.18 11.73  10.50 4.90
4 KE 76009/311 x K1264/5-1 13.57 12.62 7.51 13.07  11.69 2.01
5 KE 76009/232 x K1264/5-1 13.35 11.21 7.75 1147  10.95 3.47
6 KE 76009/312 x K1264/5-1 15.16* 13.41* 7.76 13.04 12.34 1.44
7 KE 76009/121 x K1264/5-1 13.69 11.98 8.36 1227 1158 1.99
8 KE 76008/111 x K1264/5-1 10.88 11.46 7.60 11.37 10.33 5.42
9 KE 76009/211 xK1264/5-1 15.01* 12.03 9.02 13.49* 12.39* 0.80
10 KE 76009/112 x K 1264/5-1 11.20 13.08* 9.34 13.80* 11.85 2.30
11 KE 76010/111 xK 1264/5-1 11.00 8.12 5.88 10.71 8.93 10.63
12 KE 75010/211 xK 1264/5-1 11.16 9.44 9.98 12.02  10.65 5.01
13 KE 76009/311 x K 1263/1 13.04 13.17* 8.64* 1261 1187 1.68
14 KE 76009/312 x K1263/1 14.17*  13.18* 8.02 13.35% 12.18* 127
15 KE 76010/211 x K 1263/1 11.26 10.72 8.59 1095 10.38 521
16 EG2 608/460 11.69 1161 8.63 7.88 9.95 8.44
17 KSC EUROSTAR(FAO280) 400 10.60 11.22 9.39 1048 1042 5.75
18 KSC400 12.18 11.77 8.94 1219 1127 2.68
19 KSC302 11.31 9.92 6.25 1141 9.72 7.25
20 KSC500 11.92 12.12 9.33 1327 11.66 2.04
LSD 5% 1.91 0.99 1.34 1.19 0.91
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Table 3. Mean comparison of kernel yield (tha), days to physiological maturity and Lin and bins superiority index of early-mature hybrids
in final yield trials in 2014 and 2015 (VCU)

S5 5 58 Oy B 5,

osled L ep ozl s e Olgae! oliile 57 Ol PRy B A (58 P Days to physiological
Number Hybrid parents Karaj Mashhad Isfahan Kermanshah Moghan Miandoab Shiraz Ghaemshahr Mean (Pi) maturity

1 KE77005/2xK1264/5-1 13.76* 11.71 9.90* 12.45 9.06*  13.79 12.78* 9.70 11.70* 0.77 106.5

2 KE77005/2xK1263/1 12.35 12.33 8.91* 11.96 8.45*  15.50* 12.56 10.17 11.53* 0.71 107.1

3 KE77003/13xK1263/1 11.69 10.77 9.27* 12.20 8.24 13.47 11.65 10.05 10.95 1.63 108.9

4 KE77004/1xK1263/1 12.08 12.01 8.54 12.75 8.88*  12.90 11.53 9.69 11.10 1.66 107.7

5 KE78016/212xK75039 12.46 11.28 9.95* 11.18 8.35*  14.21* 11.42 9.09 11.02 1.58 105.5

6 KE76009/311xK1264/5-1 13.86* 12.32 8.75* 11.81 8.09 16.07* 13.93* 9.95 12.00* 0.38 109.6

7 KE615/1xK75039 11.19 11.36 7.01 10.05 8.88*  14.80* 12.33 9.05 10.32 3.84 105.9

8 KE76009/312xK1263/1 12.84* 12.39 9.11* 12.43 8.35%  14.74* 13.02* 9.36 11.54* 0.69 100.2

(Chavoosh)

9 NK79xK126/5-1 11.12 12.29 8.50 12.05 8.64*  16.46* 13.34* 10.96* 11.66* 0.34 104.0
10 KE78012/221xK75039 11.45 10.70 7.58 10.98 8.78*  14.31* 10.39 10.18 10.65 2.31 101.8
11 KSC201 11.57 11.95 8.96* 11.78 8.03 13.81 13.05* 9.28 11.14 1.35 103.3
12 KSC250 12.36 11.91 7.29 13.77* 8.89*  13.75 11.80 8.13 11.15 1.60 107.4
13 KSC400 (Dehghan) 11.26 12.18 7.74 13.08 7.69 13.17 10.94 9.48 10.79 2.16 109.3

LSD 5% 1.16 1.34 0.88 0.66 0.57 0.97 1.67 0.93 0.41 0.95
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Figure 1- GGE bi-plot. a) Evaluation of the studied hybrids in the environment

simultaneously based on grain yield and grain yield stability and b) Comparison of the

studied hybrids with the ideal genotype based on grain yield and grain yield stability
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Table 4. Mean comparison of kernel yield (tha) and Lin and Bins superiority index of

stability parameter from early-mature hybrids in final yield trial in 2016

o5l P oF M e eSOkl oS
Number Hybrid pedigree Karaj Mashhad Shiraz Kermanshah Isfahan Mean
1 KE77003/5 x K1264/5-1 10.2 11.6* 15.16 9.97 8.81 11.15 4.7
2 KE77003/3 x KSC400 12.02 995 149 12.13 732 1126 3.23
3 KE77002/1 x KSC400 8.84 10.05 13.19 10.41 8.11 10.12 7.8
4 KE75006/212 x KE75039 9.63 10.36 13.82 12.75* 6.88 10.69 4.64
5 KE77008/2 x K1263/1 12.17 11.70* 15.78 12.00 6.86 11.70 2.01
6 KE77008/2 x K1264/5-1 12.78 12.65* 17.95* 13.38* 7.42 12.84* 0.25
7 KE77002/1 x K1264/5-1 11.26 10.83 13.66 10.06 8,51 10.86 5.76
8 KE78016/212 x KE75039 10.61 11.89* 15.15 10.85 9.68 11.64 254
9 KE77006/1 x K1263/1 106 9.67 1430 11.79 7.18 10.71 4.53
10 NK79 x K1263/1(KSC401) 12,56 10.04 16.86* 14.96* 8.78 12.64* 1.12
11 KE76009/312xK1263/1 (KSC380) (Chavoosh) 9.94 11.16 17.95* 13.58* 8.78 12.28* 1.32
12 KE76009/311xK1264/5(KSC410) 10.73 10.99 18.19* 12.8* 8.22 12.19* 1.22
13 KSC 260 (Fajr) 12.23 11.98* 15.2 11.07 8.12 11.72 299
14 KSC 400 (Dehghan) 10.97 9.66 15.37 11.52 8.14 11.13 3.69
LSDs% 212  1.60 0.97 1.02 166 0.69 -
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Table 5. The reaction of new hybrid KSC380 (Chavoosh variety) and its parents with
check cultivars to the maize common smut disease

(L2ST9) 6ol ki Aoy Q.Li-w;:;niil:»
Disease severity (L2S15) oo
No. Genotype 1301 1393 1394 1395 1396~ Dseaseseverlty
mean
1 KSC380 (Chavoosh) 967(MR) - 1644MS)  7.88(MR)  11.33 (MS)
2 KE76009/312 - 1344MS)  1789(MS) 2233(S)  1344(MS)  16.78(MS)
3 K1263/1 1456(MS) 2089(S)  1456(MS) 1322(MS)  10.01(MS)  14.67(MS)
4 KSCA10 18.78(MS)  22.89(S) 1389(MS)  755(MR) 1518 (MS)
5 KSCA00 8.34(MR) 1289(MR)  9.44(MS)  10.22 (MS)
6  KSC260 1400(MS)  10.78 (MS) 1300(MS)  1111(MS)  12.22(MS)
7 KsC201 - 5.00(R) 811(MR) 11.33(MS)  833(MR) 8.9 (MR)
8  KSC301 32S)  3067S)  3011(S)  2311S)  30.11(S) 29.44(S)

HS: Highly Susceptible S: Susceptible MS: Moderately Susceptible MR: Moderately Resistant R;
Resistant
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Table 6. The reaction of new hybrid KSC380 (Chavoosh variety) and its parents with

check cultivars to the fusarium ear rot disease

(ES15) Golowy ks ds Ao Kk
Disease severity Golew ks
Disease
No. Genotype 1391 1393 1394 1395 1396 .
severity mean
1 K SC380 (Chavoosh)  20.00(MR)  16.67(MR) 1350(MR) 11.83(MR)  15.50(MR)
2 KE76009/312 - 16.33(MR) 12.17(MR) 18.33(MR) 1567(MR) 15.63(MR)
3 K1263/1 16.17(MR)  1750(MR) - 12.33(MR) 13.17(MR)  14.79(MR)
4 K SC410 19.33(MR)  26.33(S) 14.67(MR)  16.67(MR)  19.25(MR)
5 K SC400 15.67(MR)  11.33(MR) 11.83(MR) 11.83(MR) 12.67(MR)
6 K SC260 1767(MR)  10.67(MR) - 15.00(MR) 1250(MR)  13.96(MR)
7 K SC 201 1517(MR)  8.33(R) 13.83(MR) 10.37(MR)  9.50(R) 11.50(MR)
8 K SC 301 2267(MR)  27.17(S) 32.83(S) 27.67(S) 32.50(S) 28.57(S)
HS: Highly Susceptible, S: Susceptible, MR: Moderately Resistant, R: Resistant
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Table 7. The reaction of the paternal line of the new hybrid KSC380 with the check
cultivars to the Iranian maize mosaic virus based on the result of field and laboratory

experiments

IMMV incidence (%)( S5 4T 4w,s)

SE ¥ P
Genotype 1389 1390 i 92 oeibe
2years mean
MO17 40.1 15.2 27.6
K1263/1 0.0 0.0 0.0
SC704 23.3 16.1 19.7
o pasT
ELISA
) OD Value
Genotype (Optical density)
MO17 - 0.450 -
K1263/1 - -0.006 -
SC704 (Infected) - 0.289 -
SC704 (uninfected) - 0.085 -
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Table 8. Comparison of kernel yield and kernel moisture percentage at the time of

harvesting and the number of days until physiological maturity in the new promising

hybrid with KSC260 and KSC704 hybrids under research-extension experiments in

Kermanshah region in 2016

A el GESs 55 o9) wls 5 Slas Cbls Ol o3 als Cusb ) Aoy S35 Oy 535
Hybrid Kernel yield (tha!)  Kenel moisture in harvesting time  Days to physiological maturity
KSC380 (Chavoosh) 7.00 18.6 110
KSC260 7.10 18.7 112
KSC704 9.90 23.8 140
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Table 9. Some agronomic and morphological characteristics of new hybrid Chavoosh compared to Taaha, Fajr and Dehghan cultivars

Sl ua
Charactristic
($6) Doy 09 5
Maturity group (FAO)
S5 O B o33 s
Days to physiological maturity

4ls éii)
Kernel color
I e K
Cob color
e
Cob form

() s )38 055
Kernel thousand weight (gr)
IW Csy s als slaws
Kernel number in row
IN s 4y Gy slaes
Kernel row number
(o sl) & 5 p 5 )
Plant height (cm)
ST s als 3 See Kk
CNF &l Cusb,y b S 53 o)
Kernel yield (tha with 14% moisture)
D55 s Sl 25T
Reaction to common smut
I o Sty & 2S5
Reaction to ear rot fosarium

sl
Chavoosh

(For $6) 345
Early-mature (FAO300)

103

£ 33]
Yellow
A
Red
Sl sl
Cylindrical
318

38
18

200

11.83

ol e
Semi sensetive
polae 4a
Semi resistant

b
Taaha

(Frr $B) 395
Early-mature (FAO400)

110

£ 33]
Yellow
» A
Red
Sl gl
Cylindrical
327

36
20

200

12.03

ol e
Semi sensetive
polae 4a
Semi resistant

o
Fajr

(YA+ $6) oy345
Early-mature (FAO280)

105

£33)
Yellow
»A
Red
oS (gl gzl
Elongated cylinder
315

38
16

220

ol e
Semi sensetive
polae 4a
Semi resistant

Olias
Dehghan
(Frr $6) uy95
Early-mature (FAO400)
110

£33)
Yellow
»A
Red
S (b e

Elongated con
313
36
16

216

10.35

ol e
Semi sensetive
polae 4a
Semi resistant
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ABSTRACT

Estakhr, A., Dehghanpour, Z., Shiri, M. R., Hassanzadeh moghaddam, H., Shirkhani, A., Jafari, P., Mohseni,
M., Anvari, K., Zamani, M., and Sabzi, M. H. 2023. Chavoosh, new early-maturing maize hybrid suitable for
cultivation in the temperate and cold temperate regions of Iran. Research Achievements for Field and Horticulture
Crops Journal 12 (2): 213-235. (in Persian).

Maize cultivar Chavoosh or single cross 380 (SC380) as a new early-maturing hybrid
is produced from the crossing between KE76009/312 and K1263/1 maize inbred lines. In
the preliminary yield trial, the new hybrid with 11.92 tha™ grain yield in Karaj region in
2006 was included in the group of superior hybrids and was selected for studying in the
next step in the semi-final yield trial in 2007. At this stage, the grain yield mean of the
new hybrid in four regions (Karaj, Mashhad, Shiraz, and Kermanshah) was 12.18 tons per
hectare that showed 910 kg per hectare increase in grain yield compared to the control
cultivar Dehghan. The average grain yield of new hybrids in eight regions during 2014
and 2015 was 11.54 tons per hectare in the final stage experiment and showed the
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superiority of 750 kg compared to the control cultivar Dehghan. This superiority became
more apparent because the new hybrid had 100 days growth period and was nine days
earlier than the control hybrid Dehghan. The promising new hybrid also showed higher
grain yield stability using GGE-biplot stability methods and Lin and Binns index. This
new hybrid with an average grain yield of 12.28 tons per hectare showed a yield
superiority of 1.15 tons per hectare compared to the control cultivar Dehghan in the yield
trial in five regions (Karaj, Mashhad, Isfahan, Shiraz, and Kermanshah) in 2016. In the
research-extension experiments in the Kermanshah region in 2016, the new cultivar
(Chavoosh) and control cultivar Fajr produced similar grain yield (7 tons per hectare) that
was lower than the control cultivar single cross 704, but for early-maturing hybrid
Chaavosh less irrigation (in average, 2 to 3 times) was done. Therefore, it is estimated that
using Chaavosh hybrid under pressurized irrigation systems can save about 800 to 1200
cubic meters, and under traditional irrigation systems can save about 1600 to 2400 cubic
meters of water per hectare. In general, Chaavosh hybrid is recommended for spring
planting in temperate and cold temperate regions due to its shorter growing period, lower
water consumption and also its good grain yield. It is also recommended for summer
planting in temperate regions.
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