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The Effectsof Pignent Glandsand Gossypol on the Stan Tip Culture
of Upland Cotton (Gossypium hirsutum L. )

ZHU Shui-Jin JIDao-Fan
(D eparment d Agronany, Faculty d Agriculture and B iotechnology, Zhejiang U niversity, H angzhou 310029, China)

Abstract The effects of pignent glands and gossypol on the stem tip culture of upland
cotton w ere studied, using three pairsof glanded and glandless upland cotton isogenic lines
asmaterials The results showed that the pignent glands and gossypol characters in the
explants had great effect on the cotton stam tip culture, the inducing of adventitious roots
and plant regeneration of the glanded cotton w ere much easier than that of their glandless
cotton isogenic lines The energence time of adventitious roots for glandless cotton stan tip
cultured in vitro was late about a week, comparing w ith their glanded isogenic lines The
extra gossypol in the medium had no significant effect on the stan tip culture of glanded
cotton, but enhance effect on the glandless cotton isogenic lines Themedium with @ 1mgA
of extra gossypol was the best one for glandless cotton stem tip culture, on which the
inducing rate of adventitious roots and plant regeneration of the glandless cotton stem tip
culture were same, or even better than that of their glanded cotton iogenic lines on the
medium w ithout extra gossypol How ever, too much gossypol in vitrow as unfavorable for
the cotton stem tip culture, when the concentration of the in vitro gossypol in the medium
was higher than Q@ 20 mg/A, the adventitious root inducing, aswell as the grow th and
development of the plant regeneration from the stem tip culture of both glanded and
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Table 1 The results of stam tip culture for 3 pair of upland cotton gland isogen ic lines(28days)
A dventitious root Regenerative plant
Dry
M aterials Noof Tip  Regenerative Roots Length Leaves Height W eight (g)
(%) (No/plant)  (an) (am)
60 100 0 48 345 2 50 8 84 Q 3692
glanded
M S12 60 80 0 45 312 210 8 12 Q 3448
glandless
. 0 20 0° a3’ Q 33" Q 40" Q 72" Q 0244
different
16 60 93 3 56 4 10 321 8 98 Q 3889
glanded
M S16 60 70 0 54 351 314 7 35 Q 3524
glandless
. 0 23 3" Q2 Q 59" Q 07 163" Q 0365
different
17 60 9% 7 58 4 02 335 8 05 Q 4152
glanded
M S17 60 63 3 51 388 317 711 Q 4015
glandless
. 0 33 47 Q7" Q14 Q 18" Q 94" Q 0137
different
60 9% 7 54 3 86 3 02 8 62 Q 3911
glanded
A verage 60 711 50 3 50 2 80 7 53 Q 3662
glandless
. 0 256 Q4 Q 36 Q 22 109 Q 0249
different
1 1
28 , 96 7%, 54
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Table 2 The dynam ic studies of stem tip culture for 3 pair of upland cotton gland isogenic lines

Results of culture

Itens of investigation 7d 14d 21d 28d 35d 42d
glanded 14 5 34 6 795 85 5 91 5 915
Regeneration glandless Qo 137 64 2 711 8l 4 86 8
(%) different 14 57 209" 15 3° 14 4° 0 1° 47
glanded 12 31 47 54 63 6 4
Roots glandless Qo0 11 38 50 58 60
(No/plant) different 12" 20" Q9 Q4" a5 Q4
glanded a6 18 29 39 41 50
Root length glandless - Q4 25 35 40 59
(an) different a6 " 14 Q4 Q4 Q1 -Q9
glanded a7 24 67 86 89 Q3
Plant high glandless Q5 a7 58 75 8 2 90
(an) different Q2" 17 Q9 11" Q7 Q3
glanded Q 0571 Q 1295 2 7506 Q 3911 34210 3 8991
Dry weight glandless Q 0515 Q 0580 2 4516 Q 3662 35750 4 0256

(g/plant) different Q0056 Q0715° Q2990 Q0249 - 01540 - Q1265
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Table 3 The effect of gossypol contents in the explant on the stem tip culture

Explant Gossypol content (%) Regenerative root (%)
12 Stem tip Q 2105 100 0
M S12 Regenerative plant Q 0845 75 4
12( ) Stem tip Q 0125 80 0
M S12gjandless Regenerative plant Q 0538 61 5
16 Stem tip Q 2213 93 3
M S16 Regenerative plant Q 0753 70 4
16( ) Stem tip Q 0086 70 0
2M S16giandless Regenerative plant Q 0468 34 8
17 Stem tip Q 2210 9% 7
M S17 Regenerative plant Q 0776 74 6
17( ) Stem tip Q 0211 63 3
M S17giandless Regenerative plant Q 0756 318
Stem tip Q 2176 9 7
A verage of glanded Regenerative plant Q 0791 73 5
Stem tip Q 0141 711
A verage of glandless Regenerative plant Q 0587 42 7
28 ( 4 , Q 05mg/L
Q 10mgAL , 97 5%, 4 8
(@ 01mgA) :
4 (28 )

Table 4 The effect of gossypol contents in themedium on cotton stem tip culture(28days)

Gossypol concentration in themedium (mg/A.)

Item s of investigation 0 Qo1 Q 05 Q 10 Q15 Q 20 Q25
glanded 85 5 84 4 81 2 82 4 84 1 811 79 1

Regeneration glandless 711 775 81 2 97. 5 97. 5 87 1 74 1
(%) A verage 78 3 810 8l 2 90 0 90 8 84 1 76 6
glanded 5 40 5 20 5 60 5 40 5 10 4 30 4 00

Roots glandless 5 00 5 20 5 20 570 5 80 5 20 5 10
(No/plant) A verage 5 20 520 5 40 5 55 5 45 4 75 4 55
glanded 3 86 384 3 86 374 321 324 3 02

Root length glandless 350 385 377 4 15 4 05 4 01 3 88
(an) A verage 3 68 3 85 3 82 3 95 3 63 3 63 3 45
glanded 8 62 8 21 8 12 8 09 8 08 7 12 7 02

Plant high glandless 7 53 8 51 8 12 8 43 779 7 12 7 03
(am) A verage 8 08 8 36 8 12 8 26 7.94 712 7.03
glanded Q 3911 Q 3915 Q 3941 Q 3125 Q 3131 Q 2501 Q 2112

Dry weight glandless Q 3662 Q 3652 Q 3712 Q 4143 Q 3948 Q 3812 Q 3571
(g/plant) A verage Q 3787 Q 3784 Q 3827 Q 3634 Q 3540 Q 3157 Q 2842
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