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Developmental Genetic Analysis of Dry Matter Weight of Boll-leaf System in Upland

Cotton Cultivars with High Fiber Quality
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Abstract: Six upland cotton(Gossypium hirsutum L.) varieties (lines) with high fiber quality were used to create a genetic popula-
tion according to a complete diallel cross design. The developmental genetic behavior of the dry matter weight of mid-summer
bolls and their subtending leaves (boll-leaf system) was investigated by using additive-dominant devel opmenta genetic models
and corresponding statistical methods. The results showed that the dry weight of the leaf subtending the boll was mainly con-
trolled by additive effects in the former haf period of boll development, and by dominant effects in the latter half period. Boll
shell weight was affected by additive and dominant effects in the whole developmental process, but additive effect genes mainly
acted. Boll weight was mainly governed by dominant effects in the early-middle period, and by additive effectsin the late period.
The results of conditional genetic variance components indicated that net genetic effects for the dry weight of the leaf subtending
the boll reached a peak at 38-45 days post anthesis. Meanwhile, the expression of additive genes closed. Gene expression for the
boll shell weight was most active at 17-24 days and 38-45 days after flowering. The net dominant effects played major roles. The
two summits of gene expression amounts for the boll weight appeared at 17-24 days and 31-38 days after flowering, and the
dominant genes were expressed in larger amounts than the additive genes. From then on, the expression of genes decreased dra-
matically. The maximum of net genetic effects for the boll weight appeared earlier than those of the dry weight of the leaf sub-
tending the boll and the boll shell weight, which was consistent with the observation of more dry matter accumulation in the boll
shells of high quality upland cotton varieties than low-medium quality ones. Dominance correlation coefficients between the boll
shell weight at diverse developmental stages and the boll weight finally attained were positive and significant at the 0.01 proba-
bility level.

Key words: Upland cotton(Gossypium hirsutum L.); high-fiber quality; boll leaf; developmenta genetics, dry matter weight; ge-
netic variances, conditional genetic variances
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Table 1 Estimates of unconditional and conditional
variance components for dry weight of subtending leaf
of cotton boll at different development stages in upland

cotton with high quality

it TRz PIT5Ee
b Y ;f Unconditional variance Conditional variance
ys¢ ter components components
flowering/d
Va Vo Ve Vo
10 0.002™ 0.003" - -
17 0.005™ 0.000 0.002" 0.000
24 0.004™ 0.000 0.001~ 0.000
31 0.003" 0.000 0.001" 0.000
38 0.000 0.002™ 0.000 0.003"
45 0.000 0.004~ 0.000 0.007"
52 0.003™ 0.001~ 0.001™ 0.001"

** FORIKF] 0.01 WFEKF, Va TS 225 Vo, A
T3 225V aqey: FRAFIETT 22 3V ey S5 AMTT 22

**: dgnificant at 0.01 probability level. V.. additive
variance; Vp: dominance variance; V q.y: conditional addi-

tive variance; Vg conditional dominance variance.
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Table 2 Estimates of unconditional and conditional
variance components for boll shell weight at different
development stages in upland cotton with high quality

TR —
Daf/iﬂffter Unconditiona variance %;r?aﬁ%cgﬁrg:;:g
flowering/d components
Va Vo Vaay Vo
10 0.002™ 0.004 - -
17 0.041~ 0.000 0.009™ 0.000
24 0.054™ 0.033" 0.000 0.028™
31 0.031™ 0.014~ 0.008™ 0.003™
38 0.056™ 0.009™ 0.010” 0.004™
45 0.043™ 0.021™ 0.003” 0.015™
52 0.024™ 0.007" 0.000 0.006™

** FORIAF] 0.01 EIKE L Va: I 255 Vo, WA 25
V gy FRAENINETT 22 3 Vo PR RAETT 22

**: significant at 0.01 probability level. V. additive vari-
ance; V. dominance variance; Va @) conditiona additive
variance; V. conditional dominance variance.
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Table 3 Estimates of unconditional and conditional
variance components for boll weight at different

development stages in upland cotton with high quality

o TR % R %
Y Unconditional variance Conditional variance
Days gfter components components
flowering/d
Va Vo Vg Vogey
10 0.002" 0.004~ -
17 0.016™ 0.008™ 0.006™ 0.005™
24 0.000 0.089” 0.000 0.073"
31 0.000 0.058™ 0.016™ 0.000
38 0.077" 0.112" 0.033" 0.106™
45 0.149™ 0.096™ 0.016™ 0.005™
52 0.150™ 0.015™ 0.002" 0.000

> FORIRE] 0.01 WEKF o Va IPETT 2% Vo WA

T7 285V ey RAINETT 223 Vo AR RAETT 25
**: ggnificant a 0.01 probability level. V,: additive
variance; V. dominance variance; V g conditional addi-

tive variance; V oy conditional dominance variance.
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Table 4 Genotypic correlation coefficients between dry weight of subtending leaf of cotton boll, boll shell weight at

different development stages and boll shell weight and boll weight at 52d after flowering in upland cotton with high

quality
TR RS TR R SRR N FE L A
P pry weight of leaf subtending boll  Dry weight of leaf subtending boll WRRESRE
Days after & Boll weight & Boll shell weight Boll shell weight & Boll weight
flowering/d
A I'o I'a I'o I'n I'o
10 -0.788" -0.805 0.646™
17 -0.124 0.896™
24 - 0.988™
31 -0.426™ 0.932"
1 0.909"
45 - - - - 1.000™
52 0.521" -0.485" 0.107 1.000 0.959™

* R RN A E] 0.05,0.01 BEIKE ra: IR AR O A ro: MAEIRAEARC R KL,
*: significant at 0.05 probability level. r,: additive correlation; r,; dominance correlation.
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