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Improvement of Chinese Banyan (Ficus microcarpa L.f.) and

Weeping Fig (F. benjamina L.) Using Gamma Ray
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Abstract

Fig trees are popular landscaping trees that can help reduce air pollution. This research intended
to create greater genetic diversity in fig trees through mutation breeding. Cuttings from Chinese banyan
(Ficus microcarpa L.f.) and 4 cultivars of Benjamin’s fig (Ficus benjamina L.) (Weeping fig, Weeping
fig No. 1, Weeping fig No. 2 and Weeping fig No.3) were exposed to acute gamma irradiation in two
seperate experiments. For the first,the cutting were irradiated at the dose of 0, 50, 60 and 70 Gray
(dose rate 2.47 Gy/min) and in the second experiment, the radiation doses were 0, 10, 20, 30 and 40
Gray (dose rate 2.32 Gy/min). The treatment of 50 Gray resulted in mutated Chinese banyan plants with

variegated leaf margins and the treatment of 20 Gray resulted in fig trees with larger leaves.
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Figure 1 Characteristic of Ficus 5 cultivars:Chinese banyan(A) Weeping fig (B)

Weeping fig No.1 (C) Weeping figNo.2 (D) Weeping fig No.3 (E)

(A)

(@)

Figure 2 Leaves of Chinese banyan after irradiated with gamma ray at the dose 50 Gy (B-C) compared with control (A)
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Table 1 Survival rate (%) of Ficus 5 cultivars after acute irradiation with different doses of gamma-rays for 150

days
Total Survival rate (%)
Treatments
No. of Chinese  Weeping Weeping fig Weeping fig Weeping fig
) plants banyan fig No.1 No.2 No.3
Control 30 100" 100 97° 93° 93°
50 30 37" 3 0’ 0’ 0’
60 30 0° 3 0’ 0’ 0’
70 30 0° 0 0’ 0’ 0’
F-test . o o . .
C.V. (%) 37.87 50.86 52.30 52.59 52.59

** Statistically significant difference at 99% confidence level

K Mean values in the same columns followed by different superscripts are statistically differentwhen

compared using Duncan’s New Multiple Range Test
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Table 2 Survival rate (%) of Ficus 5 cultivars after acute irradiation with different doses of gamma-rays for 150

days

Survival rate (%)
Treatments  Total No.

Chinese  Weeping Weeping fig Weeping fig  Weeping fig

(Gy) of plants
banyan fig No.1 No.2 No.3
Control 30 100 100 93 100 87"
10 30 100 100 100 100 100°
20 30 100 100 100 100 100°
30 30 100 100 100 100 93ab
40 30 100 100 100 100 73b
F-test ns ns ns ns *
C.V. (%) 0 0 1.35 0 4.24

**Statistically significant difference at 99% confidence level
ns Non significant difference
1/Mean values in the same columns followed by different superscripts are statistically different when

compared using Duncan’s New Multiple Range Test

Table 3 Plant height of Ficus 5 cultivarsafter acute irradiation with different doses of gamma-rays for 150 days

Plant height (cm)
Treatments

Chinese Weeping fig Weeping fig Weeping fig
(Gy) Weeping fig
banyan No.1 No.2 No.3

Control 35024591 32.45+11.20 13.96+8.43°"  20.744#8.97°°  10.90+6.59"

10 35.80+7.78 354641020  23.19:7.25°  17.25¢8.02°  12.46+3.82"
20 34.50+8.38  30.10+8.81  18.20+10.87° 21.674580"  13.31#3.51°
30 36.3447.24 34.75+14.09 20.82+854"  21.70+7.91°  9.96+4.30°
40 37.7247.05 32474875  21.16+7.30"  2551+7.79° 5.55+7.18°
F-test ns ns *x ** **
C.V. (%) 20.38 32.65 44.40 36.34 50.79

** Statistically significant difference at 99% confidence level

ns Non significant difference

/

! Mean values in the same columns followed by different superscripts are statistically different when

compared using Duncan’s New Multiple Range Test
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Table 4 Leaf length of Ficus 5 cultivars in generation M,V, after acute irradiation with different doses of gamma-

rays for 150 days

Leaf length (cm)

Treatments
Chinese Weeping fig Weeping fig  Weeping fig
(Gy) Weeping fig
banyan No.1 No.2 No.3
Control  6.424¢026°"  580+0.38"°  592+0.40°  4.10+0.58"  3.58+0.08"
10 6.90+0.55"°  6.36+0.72°  556+0.38°  3.68+0.50°  4.20+0.27"
20 7.66+1.14°  6.80£0.58" 6.80+0.57" 6.12+0.66°  4.42+1.06"
30 7024068  564+051°  552+031°  3.62+0.36°  2.78+0.55°
40 6.24+0.77°  5.50+0.40° 5.64+0.44°  566+0.78"  3.16+0.27"
F_test * *% *% *% *%
CV. (%) 10.80 8.84 7.27 12.81 15.54

* Statistically significant difference at 99% confidence level

** Statistically significant difference at 99% confidence level

1/
Mean values in the same columns followed by different superscripts are statistically different when

compared using Duncan’s New Multiple Range Test
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Table 5 Leaf width of Ficus 5 cultivarsin generation M,V, after acute irradiation with different doses of gamma-

rays for 150 days

Leaf width (cm)

Treatments
Chinese Weeping fig  Weeping fig  Weeping fig
(Gy) Weeping fig
banyan No.1 No.2 No.3
Control 2600167  2.72¢011°°  2.62+0.13°  248+0.19°  1.42+0.19°
10 2.78+0.16°  3.10£024°  2.48+0.18°°  226+0.11°  1.40%0.20°
20 352+0.41°  3.02¢027"  2.56:0.15°  2.82+0.13°  2.2440.38°
30 2.78+020°  2.34+0.32°  226+0.19°  246+021°°  1.28+0.13
40 2.78+023°  264+011° 2364023  254+021°  2.06+0.34°
F-test * * * * *
C.V. (%) 8.72 8.25 7.35 6.96 15.75

*Statistically significant difference at 99% confidence level

1/Mean values in the same columns followed by different superscripts are statistically different when

compared using Duncan’s New Multiple Range Test
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Control 10Gy 20 Gy 30Gy 40 Gy Control  10Gy  20Gy 30Gy 40 Gy

1 .

(A) (B)

Control 206Gy  30Gy 40 Gy Control 10Gy 20Gy  30Gy 40 Gy

(@) (D)

Control 10 Gy 20 Gy 30 Gy 40 Gy

(E)

Figure 3 Leaf characteristic of Ficus 5 cultivars after radiated with 0, 10, 20, 30 and 40 Gy for 150 days:
Chinese banyan (A) Weeping fig (B) Weeping fig No.1 (C) Weeping fig No.2 (D) Weeping fig No.3 (E)
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