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Genetic Analysis on Flowering and Boll Setting in Upland Cotton

(Gossypium hirsutum L. )
I. The Genetic Behavior of Different Fruiting Sites

YE Zi-Hong ZHU Jun

(Agronomy Department, Zhejiang University, Hangzhou 310029, China)

Abstract An additive-dominant genetic model with genotype by environment interaction was
employed to analyze the genetic behavior of flowering and fruiting with 2-year data from 4 X 4
- diallel crosses. The results of unconditioned and conditional variance analysis indicated that
flowering and fruiting behaviors were mainly controlled by dominant effects on the middle -low
sites near the stem, and had some genotype X environment interaction variances. On the middle-
up sites and faraway stem, additive variance had high ratio among the total variance.
Furthermore, more distal away the main stem, larger ratio of genotype X environment interaction
variance would exist. For contribution rates, there had high additive contribution rate on the
middle-up sites and faraway stem (mostly>50%), while the dominance contribution rate of
most fruiting sites on this part were 0 or <0. Compared to main effects, interaction contribution
rates had different behaviors. The analysis of covariance between average flower number, boll
number on different fruiting sites and total number of bolls showed that there were significant
positive additive correlation coefficient on middle-up sites and faraway stem, negative or zero
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dominance correlation coefficient on middle-low sites near stem. Different environments may
results in different correlating behaviors,

Key words Fruiting sites and position; Average flower number and boll number; Correlation
coefficients; Unconditional genetic variances; Conditional genetic variances
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Fig. 1 Unconditioned variances of number of flowers per 100 plants at different fruiting sites
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Fig. 2 Unconditioned variances of number of bolls per 100 plants at different fruiting sites
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Table 3 Contribution ratio of accumulated number of flowers prior to fruiting site per 100 plants
B¥ HFH  Branch
Parameter 1 2 3 4 5 6 7 8 9
CRag«D <0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 <0. 00 0.12 0. 04
CRpe1 0. 49 0. 44 0. 45 0. 69 1. 00 0. 00 0.21 0.13 0. 00
CRag@1 0. 00 0. 00 0. 00 0.49 0.01 0. 61 1. 00 0. 00 0. 00
CRpE1) 0. 38 0.13 <0. 00 0. 42 <Z0. 00 0.21 0. 00 0. 35 0.18
CRaG«D 0.35 <0. 00 0. 00 0. 00 <C0. 00 0. 07 0.01 0.27 0. 32
CRpz«2) 0.25 <0. 00 1. 00 0.13 0. 00 <0. 00 <Z0. 00 0. 00 <0. 00
CRagG3w2) 0. 00 1. 00 0. 08 0.14 0. 00 0..00 <C0. 00 0. 00 0.27
CRprGe2 1. 00 1. 00 0. 00 0.19 0.10 1. 00 <Z0. 00 0.53 0. 05
CRAaG«3 0.51 0. 00 0. 00 <C0. 00 0.59 0. 20 0. 20 0.54 0.72
CRpge3 0. 00 <C0. 00 <0. 00 0. 00 0. 00 0.30 0. 00 <C0. 00 <0. 00
CRag« <Z0. 00 <0. 00 1. 00 0. 64 0. 00 1.00 0. 00 0. 00 0. 00
CRpe«3 0.00 0. 00 0. 00 0.44 0. 05 0. 00 0. 45 0. 64 0. 03
CRag—s <0. 00 0.11 0. 00 <C0. 00 <0. 00 1. 00 0.01 0. 35 0.79
CRp(se1) <Z0. 00 0. 00 0. 00 <0. 00 0. 04 <0. 00 0.00 1. 00 0.00
CRAEG—1 1. 00 0. 00 0. 00 1. 00 1. 00 0. 33 0.49 0.00 0. 00
CRpes—p 0. 20 0.42 0. 00 0. 69 0.16 0. 00 0.52 0. 61 <C0. 00
E % BB Branch

Parameter 10 11 12 13 14 15 16 17 18
CRaG<D 0. 04 0.14 0. 96 0. 81 0. 89 0.72 0. 00 <Z0. 00 0.52
CRp+1 0. 00 <0. 00 0. 00 <0. 00 0. 00 0. 00 0.16 <0. 00 0. 00
CRagc) 0. 00 1. 00 0. 00 0. 00 <Z0. 00 0. 00 0. 81 1. 00 0. 81
CRpEG+D» <0. 00 0. 00 <0. 00 0. 00 0.18 0.24 0.71 1. 00 0. 66
CRaG~2 0.73 0. 77 1. 00 0. 00 1. 00 0.77 <0. 00 0. 87 1. 00
CRpe2) <Z0. 00 0. 09 0. 04 0. 32 <0. 00 <0. 00 <0. 00 <0. 00 <C0. 00
CRAaE(32) 0.25 0.78 <0. 00 <0. 00 1. 00 0. 00 0.92 0. 00 <C0. 00
CRpEgi—2 <C0. 00 0. 37 <C0. 00 0.18 0. 34 1. 00 1. 00 0. 82 0.52
CRau« 1. 00 1. 00 0. 00 0.00 0.92 1. 00 0. 88 0.97 0. 40
CRpy«3) <0. 00 <0. 00 <0. 00 0.22 <0. 00 <C0. 00 1. 00 <C0. 00 1. 00
CRagu-3) 0.52 1. 00 1. 00 0. 32 <C0. 00 0. 00 0. 00 0. 00 <0. 00
CRpE@« <0. 00 0.36 0.14 0. 00 0. 00 <<0. 00 0. 00 1. 00 1. 00
CRAG+~1) 1. 00 1. 00 0. 66 1. 00 1. 00 1. 00 1. 00 1. 00 0. 00
CRpien 0. 00 <C0. 00 <0. 00 0. 96 <C0. 00 0.45 0. 49 0.76 1. 00
CRuEG1 0.97 1. 00 0.18 0. 02 1. 00 <<0. 00 0.20 0. 00 0. 68
CRpEs«p 0. 68 0. 00 0. 00 0. 00 0.25 0. 00 0. 00 0. 00 0.08

H: RPEBPRABEEREEIVAEL s— IWHNBSHME, FREE s FOUHBEME. M CRag- BRBES
REBEIW R EFE 2 AL, &R 3 ORI TR,
Note: Each parameter in the table means the parameter value of position s at each branch when given the accumulated
parameter value of position 1 to s—1. Eg. : CRa(s~2) means the additive contribution ratio of position 3 when given
the accumulated additive variance of position 1 to 2.
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Table 4 Contribution ratio of accumulated number of bolls prior to fruiting site per 100 plants
B8 A% Branch
Parameter 1 2 3 4 5 6 7 8 9
CRag«D» <Z0. 00 0. 00 0. 00 0. 00 0. 00 0.00 <0. 00 <0. 00 1. 00
CRp@~1) 0.09 0. 57 0. 36 0.22 0. 67 0. 00 <C0. 00 0.16 <Z0. 00
CRurc«1 0.92 0. 00 0. 00 <Z0. 00 0. 04 0.56 0. 85 <0. 00 0.03
CRpEz«1 0. 00 0.13 0.13 1. 00 0. 00 0. 38 0. 00 0. 00 1. 00
CRaG«2 <C0. 00 <C0. 00 0. 00 0. 00 0. 00 0. 08 0.70 0.70 0. 80
CRpz«2) 0. 00 0. 00 1. 00 0. 00 0. 60 0. 08 0. 00 0. 00 0.43
CR4EG<2 0. 81 0. 00 0. 38 0. 08 1. 00 1. 00 1. 00 1. 00 0.59
CRpE«2 <C0. 00 0.10 0.68 0. 28 <C0. 00 0. 00 <<0. 00 0. 00 0. 00
CRaued <0. 00 0.00 0. 00 1. 00 0.28 0.51 0. 96 1.00 1. 00
CRpse3) 0. 00 <C0. 00 0. 04 0. 00 0. 00 0.34 0. 00 0. 00 <C0. 00
CRaEG«3 0. 43 <C0. 00 <<0. 00 0. 00 0. 00 1. 00 0. 00 0. 88 <0. 00
CRpE4+3) 0. 00 0.42 0. 00 0.21 0. 08 0. 00 <Z0. 00 0. 00 0.61
CRaes—1 0. 00 0. 00 1. 00 <Z0. 00 0. 00 0. 35 0. 00 0. 32 0. 82
CRpi—0 0. 00 <C0. 00 0. 00 0. 00 <C0. 00 0. 00 <C0. 00 1. 00 1. 00
CRagG«1 0. 00 0. 00 0. 00 0. 65 0.14 0. 00 0. 00 0. 00 0. 00
CRprs«) 0. 00 0. 00 1. 00 0. 74 0. 00 0.15 0.55 <C0. 00 0. 00
E2 i BE Branch
Parameter 10 11 12 13 14 15 16 17 18
CRa«1 0.79 1.00 1. 00 1. 00 1. 00 <<0. 00 0.57 0.57 0. 60
CRpez«1 0. 00 0,12 <0. 00 0. 00 <0. 00 0.00 0. 26 0. 00 0. 00
CRagG+1) 0. 00 0. 09 1. 00 <C0. 00 0.57 1. 00 0. 00 0. 00 1. 00
CRpr«n 0.02 0. 00 0. 00 <C0. 00 0. 00 <C0. 00 1. 00 0.52 0.19
CRaG«2) 0. 86 0. 90 0. 00 0. 50 <0. 00 <C0. 00 0. 00 <Z0. 00 <Z0. 00
CRp«2 0.13 0. 00 <C0. 00 0. 00 0.74 1. 00 0. 30 1. 00 1. 00
CRuagw2 0. 00 1. 00 0. 08 1. 00 1. 00 0. 00 <C0. 00 <0. 00 0. 00
CRpr« <C0. 00 0.06 0. 00 0. 06 0. 00 <0. 00 1. 00 0. 00 0. 57
CRa(1+3 1. 00 0. 00 0.57 0. 00 0. 82 0. 00 0.14 <C0. 00 0. 90
CRpu~3 0. 00 0. 00 0. 00 0. 00 0. 00 1. 00 0. 00 0. 00 <C0. 00
CRaku—3 0. 03 1. 00 1. 00 0. 67 0. 00 <0. 00 0. 00 1. 00 0. 00
CRpE@«» 0. 00 0.29 <C0. 00 0. 80 0.15 0. 00 <0. 00 <0. 00 <C0. 00
CRaAG~» 0. 00 0.00 0. 00 0. 05 1. 00 0.25 0. 00 <0. 00 1. 00
CRp(s+0 0. 00 0.12 0. 00 0. 00 <C0. 00 0. 00 0. 00 0. 00 <0. 00
CRagG—0 0.03 0. 00 0. 02 1. 00 0. 00 <C0. 00 0.16 0. 00 0. 00
CRpEG4 0. 00 0. 00 0. 00 <<0. 00 0. 00 0. 00 0. 00 0.02 0. 28

W RPEBURTFHEEREBIVAER s— IVANBHE, FREE s WHHNBSHME. I: CRag- o BRAES
REE T AL EH 295 fr, & RBUH 315 for 59 I0 1 30187 B9 TR o

Note: Each parameter in te table means the parameter value of position s at each branch when given the accumulated

parameter value of position 1 to s—1. Eg. : CRa(s«2> means the additive contribution ratio of position 3 when given

the accumulated additive variance of position 1 to 2.
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