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Table 1. Analysis of variance for biochemical and physiological traits of maize by fourth Griffing method
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Mean Square
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Source of variation J o o x5 a b e
d.f oI [Ccebe chl Chl. b Carotenoids
Protein content Proline content Sugars content /'f?/v Jafw Total Chl.  (mg/gfw)
(ma/gfw) (ma/gfw) mg/gfw)  (MI/GW)  (Mgigtw)  (mg/gfw)
)F‘QJ)\J 2 0.00004" 0.0025™ 0.0253" 63.03™ 15.09™ 32.96™ 3.79™
ep
S0 9 0.0495™ 0.1195" 2.454™ 115950228 2794245 1439727.2" 160958.22"
Genotype
Tl ggA‘J”‘”Sf' 4 0.0698™ 0.1609™ 2.436™ 1564130.97" 301451.6™ 2608381.2" 95632.02™
yr«&'sgi%%ﬁ 5 0.0334™ 0.0863™ 2.469"™ 835799.33™ 261802.8™ 504803.9" 213219.18"
sl 0.00011 0.0022 0.0161 1134.85 9.38 1113.33 113.03
Error 18
(1) Sl s s 2 0.156 0.555 0.248 1.044 0.806 0.925 0.961
CV%
A e 0.81 0.79 0.66 0.79 0.70 0.91 0.47
Baker ratio
GrlS 5 Sl e (Sl
oy 5k /205 2.09 1.86 0.99 1.87 115 5.17 0.45
ey S phieS 5
MSGCA/MSSCA

M)}\ JLJ&'@QW)J)'J‘;'MJJ\J‘;'MJ;%JJA.fZQHE)nS

msand ™*: Non-significant and significant at 1% probability level, respectively

\Al



WAA /Y o)led /Nl / ol K55 s e

s 3l lie gl Gl a0 e
53 Pl Ol o b SIS pae (S
Soe Sl olra slaaal s Ol8 e adsl sl Js
SN Y oS Cgn ul w s S el Clis
Sl ey o b e Dosea 5 edd el
oy bty el di 5l e b 5,8 e s
A daly eslital Lo W5 gl ol Sl il
,;&p&éﬁaowwbﬁ}gﬁ;w&m
Afarinesh et al., 2005; Choukan et al., ) of sl5>!

2007; Hussain et al., 2014; Issa et al.,, 2018;
s (Moradi, 2014; Ojo et al., 2007; Zare et al., 2011

s 0S5y Sidand 5 Glesdsm Slio L
Bhattarai et al., 2016; Eftekhari et al., 2016; )

Farshadfar et al., 2011; Kaushik and Dhaliwal,
slgiy Lsde U5 Sose opl 4 &S (2018
Loobsl e (Olal Gla b 5l aS Wles e
o s Slpeadsl sla s s STl 5 Ol s

55 eslinad Ol 5 e s3la slaasl 53 Sliw
33 Oisg Glsme Cdo Gl SCA 5 GCA o
KSC704-S7-13 (sla ;N sl ol o3ls OLES Y J g
5 <o GCA o 2in lyls KSC704-S7-10
il Ul il plls opl ol il s g s jme
goary bodaea Db s 2w ) 58 Glsee
Ao olS QL mi (8 Gl s Sl
A Jems a5 5 AS e Jeod |y aes gla 1S
el ol Sl el s Shee il Sl
S 555 4 Oy sl @315 slasl 55 Ol e
o3lital WU 5 Slas e 5o 5 b 25 4 2l Jes b
5 KSC704-S7-10 x KSC704-S7-11 (sla 35 .5 50
=.a SCA (¢l,ls KSC704-S7-13 x KSC704-S7-10
Sl B (nl 51015 o0 &S osbar As s Dl sme
Sl 53 L sgad eslinal (85 Glae SR8
P s Slsmea b SLS L B nl 5l 4 iy
- I I T IR AP FE
KSCT04-S7- 1Y s (lsime 3550 55 (¥ Jsi)

(Y dsd) 5 Dl e 5 ke GCA sl,ls 11

\4)

NS sl S gl Glr B S S oo
05 el e Sl by Sl o) K85 J S
AR e S G Gl w4 s Loy
oo sl Ol Gl pl S s 1y g Ll e
el Glr wdo nl Gl S e O3 Ol
Slaiss Ol ssde sledy i Gl 55 A0
ol gbal o 58,5 » e SOl
Joo 6,5 Slio anlllas 3 i 53,5 eslizad
Lpdigr JES oo cnl 4 S OF Sl 5 o Shas

Issa et al.,, ) Llossal sleig |y ool5a oy ol
2018; Karim et al., 2018; Wattoo et al., 2014; Zare
S(etal., 2011

5 LWl; (GCA)

i S s
Slio gl by s SCA) o ¢ ndieaS s
Aoy S dlal e sa b LIS 5 uS (gl s
O buy clis (xS 51 S Sl e
Ao a e L e L 0SS5 8 5 ol
3550 53 SCA 4 GCA bl Cos () Jsd) 25
S S et s 0 K Koy Sl
ol IS 5l Olis &S s g hage d 5 0/0 4 K5y
b o b 2t 5 Rl A ey lis
gl B Pl el sl el el
2o el e gy Sl s e slglin Olew
Slaaal o3 a iy gla s 53 Sl 5 (5,88 )5

355 eslizal (sl
s s IS s (S n Gl Dlho 356 52
4 GCA il o 8 3l 0L mls S L3518
ol IS 50 8 as al 5l (S5 Aal s YL SCA
S ke e BOS SR S Sl
Sl odd e S S 1 La0S Laul58l 8
Ol g aS sl Ll 5 s SO vy Slew oyl
S ) i Slis ol K83 IS s i ol il
3590 33 i S Sepl a5 Lol boj il e
Lren gl LG il bl s & sl
A e 5 b pl s Bl el se Ll e



S S 9 o

w9 2l Olaw Ls,;Jgu««.‘Sj Sl gandllae

Sy S ool oo 0 bl s ot 5 by o ges ¢ pliS 5 -Y Js
Table 2. General combining ability of parents and specific combining ability of hybrids by fourth Griffing

method
. 5o Studied traits
= SEan Sl lag Sl WS Glm 85I b LS IS sl s
Pa(rﬁg’gssn d Protein content  Proline content Sugars content Chl. a Chl.b  Total Chl. Carotenoids

(mg/gfw) (mg/gfw) (mg/gfw)  (mg/gfw) (mg/gfw) (mg/gfw) (mg/gfw)

KSC704-S7-6 (P1) -0.086™ -0.089™ 0.784™ -215.47" -120.04™ -335.51™ 92.69™
KSC704-S7-10 (P2) 0.062" -0.084™ 0.04ns 316.87" -146.99" 169.88™ -61.59™
KSC704-S7-11 (P3) 0.027™ 0.234™ -0.638™ 564.42"  309.59™ 874.01"  124.07™
KSC704-S7-13 (P4) 0.096™ -0.034™ 0.051" -396.586™  3.32™  -393.25™  -40.93™
KSC704-S7-14 (P5) -0.099™ -0.025™ -0.238™ -269.24™  -45.89™ -315.13"  -114.23"
P1 x P2 -0.043™ 0.12™ -0.694™ -331™ 211.81" -119.19™ -200.58""

P1 x P3 -0.001"™ 0.102™ 0. 417" 83.11™  124.86™ 207.97™  259.85™

P1 x P4 -0.1” -0.193™ -0.639™ -260.22™ -239.04™ -499.26™ 79.52™
P1 x P5 0.144™ -0.029™ 0.917™ 508.11" -097.63" 410.48™  -138.78"

P2 x P3 0.066™ -0.147™ -0.272" 539.11" -407.99™ 131.12"  194.97"

P2 x P4 0.061™ 0.161™ 1.306™ 318.44™ -1.96™  316.48™ -20.09™

P2 x P5 -0.084™ -0.134™ -0.339™ -526.55™ 198.15" -328.41™ 25.71"
P3 x P4 0.016™ -0.043* -0.117" -349.44™  312.33" -37.12"  -313.66™
P3 x P5 -0.082™" 0.088™ -0.028™ -272.78™  -29.19"  -301.97"  -141.16™

P4 x P5 0.022" 0.076™ -0.55™ 20122 -71.33"™ 219.89"™  254.24™
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* NS
¢

ns, "and ™ Non-significant and significant at 5% and 1% probability levels, respectively
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Abstract

Biochemical and physiological traits are affected by environmental stresses and therefore the breeding
of these traits will play an effective role in stress tolerance. In this study, hybrids of five S7 lines of
maize in a 5 x 5 half-diallel design were investigated in order to study the combining ability of
biochemical and physiological traits of maize at the Research Farm of Graduate University of
Advanced Technology, Kerman, Iran during the 2017-18 crop year based on randomized complete
block design with three replications. The results of analysis of variance by fourth Griffing's method
showed that the general (GCA) and specific (SCA) combining ability variances were significant for
protein, proline, sugar content, carotenoid, chlorophyll a, chlorophyll b and total chlorophyll traits.
Therefore, the role of additive and non-additive effects was identified in controlling these traits.
Protein, proline, chlorophyll a and total chlorophyll traits were more controlled by additive effects,
whereas the carotenoid trait was more controlled by non-additive effects and the role of additive and
non-additive effects in controlling other traits was almost equal. The KSC704-S7-11 line showed
positive and significant general combining ability for most of the studied traits, suggesting this line
can be used in breeding programs to improve and increase stress tolerance. In addition, P1 x P3 and P4
x P5 crosses showed the most positive and significant specific combining ability for proline,
chlorophyll a, total chlorophyll and carotenoid traits; thus they can be considered as the best hybrids to
improve and increase stress tolerance in corn.
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