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Abstract Sacha inchi (Plukenetia volubilis) belonging to the Euphorbiaceae family, is a woody perennial vine.
The polyunsaturated fatty acids content was approximately 85% in its seed oil, of which about 50% was the
a-linolenic acid. In order to develop a regeneration system of Sacha inchi, we optimized the conditions for
regeneration from cotyledons at six developmental stages used as explants with different concentrations of
6-benzyladenine (6-BA) and indole butyric acid (IBA). The results showed that the best suitable conditions were
cotyledon explants at  developmental stage (130 day after pollen, DAP) and MS medium with 5.0 mg/L 6-BA
and 0.2 mg/L IBA. The effect of them on regeneration shoot induction was as following: the developmental stage
of explant>6-BA>IBA. The shoot induction efficiency was 91.67% and the number of ones per explant was 5.5.
Moreover, the suitable condition for regeneration root induction was 1/2 MS medium with 0.6 mg/L IBA and
0.4 mg/L NAA. The effect of IBA on root induction was more significant than one of NAA. The root induction
efficiency was 41.67% and the number of roots per explant was 7.1. Our study provides a base for the rapid
propagation and improvement of Sacha inchi varieties using genetic engineering method.
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1

Table 1 Results of shoot induction of Plukenetia volubilis with cotyledons as explants

6-BA (mg/L) IBA (mg/L) (%) /
Treatment Concentration of ~ Concentration of Development Shoot induction ~ Shoot number/Explant
6-BA (mg/L) IBA (mg/L) stage of explant  efficiency (%)
1 3 0.1 3.97+4.18 0.1+0.1
2 4 0.2 2.38+4.12 0.0+0.0
3 5 0.3 5.95+5.45 0.1£0.1
4 3 0.1 46.43+3.57 0.7+0.2
5 4 0.2 47.62+5.45 0.7+0.1
6 5 0.3 84.52+10.91 1.7+0.2
7 3 0.2 53.87+8.94 1.2+0.2
8 4 0.3 55.95+5.45 1.5+0.4
9 5 0.1 65.48+5.45 1.8+0.5
10 3 0.3 50.00+7.14 1.1£0.2
11 4 0.1 52.44+5.47 1.5+0.1
12 5 0.2 75.19+5.86 1.7£0.4
13 3 0.2 50.14+6.45 0.9+0.2
14 4 0.3 59.83+6.67 2.2+0.4
15 5 0.1 81.57+2.76 2.7+0.5
16 3 0.3 47.93+5.38 1.2+0.2
17 4 0.1 46.43+10.72 1.2+0.1
18 5 0.2 91.67+8.99 5.5+0.9
k1 ( ) 42.06 49.39 4.10
k1 (Shoot induction efficiency)
k2 ( ) 44.11 53.48 59.52
k2 (Shoot induction efficiency)
k3 ( ) 67.40 50.70 58.43
k3 (Shoot induction efficiency)
k4 ( ) 59.21
k4 (Shoot induction efficiency)
k5 ( ) 63.85
k5 (Shoot induction efficiency)
k6 ( ) 62.01
k6 (Shoot induction efficiency)
R( ) 25.34 4.09 59.75
R (Shoot induction efficiency)
k1 ( / ) 0.90 1.30 0.10
k1 (Shoot number/explant)
k2 ( / ) 1.20 1.70 1.00
k2 (Shoot number/explant)
k3 ( / ) 2.30 1.30 1.50
k3 (Shoot number/explant)
k4 ( / ) 1.40
k4 (Shoot number/explant)
k5 ( / ) 1.90
k5 (Shoot number/explant)
k6 ( / ) 2.60
k6 (Shoot number/explant)
R( / ) 1.40 0.40 2.50
R (Shoot number/explant)
1k / ;R =Kk

Note: k values are shoot induction efficiency or shoot number/explant at every level of different factors; R represents the value of k,,
value minus k,,, value
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2

Table 2 ANOVA analysis of shoot induction efficiency of Plukenetia volubilis

F p
Source of variation Quadratic sum Mean square F value p value
6-BA 7131.75 3 565.87 38.78 0.00
IBA 157.07 78.53 0.85 0.43
24 129.10 4 825.82 52.48 0.00
Developmental stage of explant
4 045.95 91.95
Error
3
Table 3 ANOVA analysis of shoot number per explant of Plukenetia volubilis
F p
Source of variation Quadratic sum Mean square F value p value
6-BA 18.80 9.4 14.50 0.00
IBA 1.80 0.9 1.40 0.26
34.10 6.8 10.50 0.00
Developmental stage of explant
28.60 0.9
Error
91.67%
55 o
1.2
03 mg/L.0.6 mg/L.09 mg/LIBA 02 mg/L,
0.4 mg/L.0.6 mg/L NAA ( 2D) 30d
( 2E)
4 IBA N
IBA 0.6 mg/L
NAA IBA NAA
N NAA 0.4 mg/L
o IBA NAA
IBA ( 4
5. 6), IBA NAA
0.6 mgL 0.4 mg/L
7.1
1 6 41.67%:
~ 65d,80d,95d,110d,120d 130d
DA ; B: ; C: ; D 1.3
B :1cm
Figure 1 Seeds an.d embryos of six different developmental stages 0.1% Lh
Note: ~ :Indicated the 65 d, 80d, 95d, 110d, 120d, 130 d, :
respectively; A: Fruits; B: Seeds with exopleura; C: Seeds with- °
out exopleura; D: Uncoated seeds; E: Embryo; Bars: 1 cm 12d 20d ( 2F)
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4 Ly(3?)

Table 4 Orthogonal experiment results Lo(3%) of Plukenetia volubilis root induction
IBA (mg/L) NAA (mg/L) )

Treatment IBA concentration (mg/L) NAA concentration (mg/L) Root induction efficiency (%) Root number/shoot
1 0.30 0.20 6.25+3.12 5.6+0.4
2 0.40 10.42+1.80 4.3+0.6
3 0.60 9.38+3.13 6.2+0.6
4 0.60 0.20 15.62+3.13 6.2+0.7
5 0.40 41.67+4.78 7.1+0.3
6 0.60 26.04+4.78 5.5+0.5
7 0.90 0.20 13.54+1.80 4.9+0.1
8 0.40 25.00£3.13 5.8+0.7
9 0.60 17.71£3.61 5.3+0.8
k1 ( ) 8.98 11.81
k1 (Root induction efficiency)
k2 ( ) 29.31 25.70
k2 (Root induction efficiency)
k3 ( ) 20.24 20.73
k3 (Root induction efficiency)
R( ) 20.33 13.89
R (Root induction efficiency)
k1 ( ) ) 5.40 5.60
k1 (Root number/shoot)
k2 ( ) ) 6.80 5.70
k2 (Root number/shoot)
k3 ( ) ) 5.30 6.20
k3 (Root number/shoot)
R( )Y ) 1.50 0.60
R (Root number/shoot)

k ) ;R =K

Note: k values are root induction efficiency or root number/shoot at every level of different factors; R represents the value of kmax value

minus kmin value

5
Table 5 ANOVA analysis of root induction efficiency of Plukenetia volubilis

F P
Source of variation Quadratic sum Mean square F value p value
IBA 1 549.41 774.70 24.78 0.00
NAA 888.04 444.02 14.20 0.00

687.88 31.27
Error
6

Table 6 ANOVA of root number per explant of Plukenetia volubilis

F p
Source of variation Quadratic sum Mean square F value p value
IBA 8.8 44 7.9 0.00
NAA 1.7 0.8 1.5 0.00

12.3 0.6 0.25

Error
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Figure 2 Plant tissue culture and regeneration of Plukenetia
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volubilis

6-BA 50mg/L

Note: A: Cotyledon explant; B: Explants status growing on the

shoot induction medium for 10 days; C: Regenerated shoots; D:

Regenerated shoot on root induction medium; E: Culture seedling IBA 0.2 mg/L
with root; F: Transplant seedling; Bars=1 cm 25:1,Pan  (2010)
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91.67% 41.67%
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