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Evaluation of drought tolerance in silage maize based on
chlorophyll content and fluorescence Kinetics parameters
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Abstract: In attempt to provide a reliable theoretical basis for breeding of drought tolerance in silage maize in the
and hilly areas, the drought tolerance in silage maize were determined. The chlorophyll content and chlorophyll fluores-
cence kinetics parameters of 26 silage maize inbred lines and 105 crosses were measured using chlorophyll fluorometer .
The principal component and correlation analysis were conducted against their key indices of drought tolerance, combining
ability and genetic parameters. The order of influencing factors of Fv/ Fm was: leal Fv > leal Fm > leaf Fo > leaf Area
> leaf SPAD > bracteal leaf Fv/Fm > bracteal leaf SPAD. 9 inbred lines which had higher general combining ability
(GCA) and 19 crosses which had higher specific combining ability (SCA) were screened from the present study for 5
traits including leaf Fm, leaf Fv, leaf Area, leal Fv/Fm and leaf SPAD. At silking stage in F,, the additive vanation
was principal in leaf Fo and leaf Area; leaf Fm and leafl Fv were commonly controlled by additive and no-additive ef-
fects; non-additive variation was principal in leaf Fv/Fm and leaf SPAD. The order of narrow heritability ( h%) was:
leaf SPAD > leaf Area > leaf Fo > leaf Fy > leaf Fm > leafl Fv/Fm. It could inerease biologieal yield of silage maize in
the arid areas through early generation positive direct selection for leaf Fu, early generation negative direct selection for
leaf Fo, and utilization of heterosis for leaf Fv/Fm. Chlorophyll content and chlorophyll fluorescence kinetics parame-

ters could bhe employed for screening of drought tolerance in silage maize.
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Table 1  Origin of twenty-six silage maize inbred lines used in the study

®5 BHXFR B * &K &g AXE B kB

Code Line Parents Origin Code Line Parents Origin
1 G6961 B4 Female parent WA T Australia 14 136 7 Female parent PN E KRB BE SAAS
2 321 #7% Female parent PN E REBE SAAS 15 Sgl & Female parent P9 E RELBE SAAS
3 E340 B4 Female parent PU)N 4 REBE SAAS 16 SW116 B2 Female parent W& R BT SAAS
4 G6981 7 Female parent 7)1 RBEBE SAAS 17 c7 A Female parent W& FLEE SAAS
5 123 & Female parent MU RBLBE SAAS 18 73710 A Female parent Th R BT SAAS
6 €339 # A Female parent %M America 19 758 f§ 7 Female parent N ERFL BT SAAS
7 QUAN-1 #} 4 Female parent M4 REBE SAAS 20 Q318 7 Female parent IR KB B SAAS®
8 c161 B Female parent # K Canada 21 T685 B Female parent W ERBLBE SAAS
9 €193 #7 Female parent B K Canada 2 Q205 5L % Male parent PN ERF BT SAAS
10 C194 B4 Female parent &K Canada 23 8326 A& Male parent WA R BT SAAS
11 F568 £4 Female parent 3 E France 24 1437 LA Male parent T4 R BHBE SAAS
12 687 #} & Female parent P9 B Be SAAS 25 1182 4L 7 Male parent )i R EBE SAAS
13 DK888 f} 4 Female parent #E Germany 26 1081 LA Male parent mNE R B SAAS

Note: SAAS,Sichuan Academy of Agricultural Sciences; SAAS ™ , Shandong Academy of Agricultural Sciences .
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Table 3  Correlations among GCA effects of 6 physiological traits

AR R BRI HATERE WH Fo 5 Fm MEAER HHFEWAERLE HAHZKEHENSE
Traits Leaf Fm Leaf. Fv Leaf Area Leaf Fv/Fm Leaf SPAD
MR BTN . P
Leaf Fo - 0.0041 0.7185 - 0.1269 -0.7168 0.0579
R BRI . x
Leaf Fm 0.6745 -0.2948 -0.1932 -0.1225
M RIS b
Leaf Fo 0.3837 0.7246 x * -0.0177
M H Fo 5 Fm [B) i £ @ 2
Leaf Area -0.2133 0.5148 =
R R G RE R L
Leaf Fv/Fm 0.1594
H:x,*x » FPERRFE0.05MO0.01 K FLERREE, TH.
Note: * , * x indicate the significance at 0.05 and 0.01 levels, espectively. Hereinafter the same.
F4 BHBXRURABARS(SCA)MEHEEEX
Table 4  Correlations among SCA effects of 6 physiological traits
R R BRREN HEAZERNE M Fo5Fm BMIEER MHEWMGERELE HAHSZEHEMESE
Traits Leaf Fm Leaf Fv Leaf Area Leaf Fv/Fm Leaf SPAD
ot R BR E E . x . -
Leaf Fo 0.1095 0.6433 0.2083 -0.7227 0.0153
Bk .
Leaf Fm 0.5976 0.1225 0.0955 -0.1001
ot R Al A S E -
Leaf Fv -0.0409 0.5307 0.0799
MR Fo 5 Fm IR R E -
Leaf Area 0.4123 0.0177
MR R SRR L
Leaf Fv/Fm - 0.0223
RS WEEXKEBERANERNBESY
Table 5 Genetic parameters of 6 physiological traits of silage maize
R —REAEHFTE BMHRES I E TSP 2,42 a2 X
Traits azm k. Environmental variance Tsea’ T gra N B
r R BRSO
Leaf Fo 473.71 287.63 1548.02 1.65 20.51 32.97
R BRKI N
Leaf Fim 11886.36 15451.52 43516.21 0.77 16.78 38.58
B SH 9428.66 11644 .03 28924 .12 0.81 18.86 42.15
Leaf Fv
A Fo 3 Fm Al &R 7766350.26 2312031.33 11043128.20 3.36 36.77 47.72
Leaf Area
"R R CRE R LR
Leaf Fv/ Fm 0.00001 0.0001 0.0002 0.10 4.97 29.46
MR R MR & 4.73 7.52 0.02 0.63 38.65 99.84

Leaf SPAD
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Table 6  Parents and crosses of higher GCA and SCA for 5 key indices of physiological traits

, . SR Fo 5 Fm - MR R

& ”i’i”}f’ﬁ ”“ﬂ%:ﬁﬁ o 22 Ho st 4t AR

Leaf Area Leaf Fv/Fm Leaf SPAD
8326 1.3320 2.1986 1.9249 0.6327 1.7064
Q205 0.8121 1.7262 0.7284 0.1303 -2.7349
T685 6.7694 7.1186 4.8675 (.1989 2.8507
C193 12.5689 12.4004 7.5181 0.3430 2.3822
Cl61 13.9544 14 .3934 14.2553 0.3684 -3.5084
C687 1.7889 3.7726 8.0704 0.4616 -0.1392
J36 12.3011 13.4112 4.9779 0.8599 -1.1767
DK888 18.8576 20.2015 14.4762 0.8938 1.9136
C194 13.6968 15.3363 13.7031 1.2751 1.0322
C194 x 8326 5.2001 5.1090 4.2048 0.0282 2.4661
SWI16 x 8326 3.3292 6.7198 9.6166 0.1215 7.5869
321 x 1182 4.2440 5.4810 7.6996 0.2982 2.8406
Q318 x 1437 2.4060 2.5787 2.9373 0.5141 5.2323
C687 x 1081 1.5613 1.5749 1.7908 0.5270 0.1472
F568 x 1182 5.1093 3.0517 2.3430 (3.5948 5.6185
DK888 x 1437 4.8113 5.2437 0.6180 0.6496 2.5994
SG1 x 1437 6.0835 1.7209 6.2507 0.7937 3.4027
C161 x 1437 6.5727 7.1884 11.8833 0.7937 2.5548
F568 x 1081 10.8631 9.1444 0.6863 0.8490 9.0611
DK888 x 1081 0.7167 2.4655 7.8100 0.9845 1.8876
DK888 x Q205 13.0839 13.6158 5.7326 0.9966 5.74711
C194 x 1182 11.1199 13.1552 5.8220 1.1540 1.2230
J36 % 1081 17.0849 19.6016 9.57712 1.3150 3.6391
E340 x 1437 15.6530 16.6830 4.1522 1.5139 1.5954
759 x 8326 34.5565 40.1015 2.3825 1.6128 1.9864
C161 x Q205 8.2270 9.6346 9.5430 1.6915 2.3556
123 x 8326 18.2038 19.63%0 18.5074 1.8924 1.8079
C193 x Q205 14 .6600 17.3154 17.1084 2.1406 1.4854
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