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Propagation of papaya (Carica papaya L.) cv. Holland in tissue culture
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ABSTRACT: Papaya (Carica papaya L.) is an important economical fruit plants in Thailand. Papaya
is trioecious with three basic sex forms: female, male and hermaphrodite on separate plants. The fruit
developed from hermaphrodite flower contains more flesh, less seed, and longer fruit shape (pyriform)
than female flower. Therefore, only hermaphrodite plant results in a more commercial value for the
fruit production. Normally, Papaya from seed provided 70 % hermaphrodite and 30 % of females.
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In papaya planting, 2 - 3 seedlings are planted per hole to obtain a hermaphrodite. A lot of papaya
seedlings were used to grow in the field. Propagation by tissue culture tends to produce the original
varieties and large quantities papaya trees in a short time. The purpose of this research was to effect
of NAA and BA with MS media on tissue culture of papaya a cv. Holland. Shoot tip was cultivated
on MS medium supplemented with 0-0.2 mg/l (NAA) and 0 - 0.45 mg/l (BA) in vitro condition at 25
+ 2 oC with light 16 hrs./day for 60 days. The results showed that the MS media with NAA + BA no
Influence on the number of shoots and shoot length (P> 0.05). But have significantly in the number of
roots, root length and number of leave (P < 0.01). MS media with NAA 0.10 mg/L + BA 0.45 mg/L
gave the highest number of shoots (4.14 + 0.69 shoots) and NAA 0.10 mg/L + BA 0.15 mg/L gave the

highest number of roots (8.71 + 2.21).
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Table1. Effect of different concentrations of NAA combined with BA on average number of shoot

and Shoot length of Carica papaya L. at 60 days.

Concentrations Concentrations of NAA (mg/L)
of BA (mg/L) 0 0.1 0.2 Mean 0 0.1 0.2 Mean"
Number of shoot Shoot length (cm+SD.)
0 1.00+0.00 2144121 1.71+1.88 162+132°  148+0.28 2.20+0.86 1.50+0.91 1.7240.78°
0.15 1.14+0.37 2.28+1.38 2.42+1.39 167+1.06°  245+227 3.77+3.17 2.80+0.53 3.01+2.23
0.25 1.14+0.37 1.57+0.97 3.00+1.29 219+1.32°  2.55+1.34 2.42+0.63 3.00+0.90 2.66+0.98"
0.35 1.71+0.95 3.28+1.25 3.85+1.06 295+1.39°  1.80+0.40
0.45 2.00+1.15 4.14+0.69 3.14+0.89 3.09+1.26° 1.72+0.32 3.21+0.79 3.22+1.38 2.74+1.13°
2.75+0.62 2.52+0.89 2.34+0.77%
Mean" 1.40+0.77°  2.86+1.37°  2.66+1.49° 200+1.21°  287+157"  261+1.09°
F-test (NAA) ** .
F-test (BA) o .
F-test
(BA*NAA)
ns ns
CV (%) 43.16 41.00
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ANNEN93IN (P < 0.01) (Table 2) Taawudnnisg
Wansazany NAA 0.10 un/a. LiNeeasnaRen

Table 2. Effect of different concentrations of NAA combined with BA on average number of root and

root length of Carica papaya L. at 60 days.

Concentrations of NAA (mg/L)

Concentrations ~
0 0.1 0.2 Mean 0 0.1 0.2 Mean
of BA (mg/L) Number of root Root length (cm+SD.)
0 0 5.14+2.41 0.14+0.37 1.76+2.79° 0 448+184 0424012  1.63+2.30°
0.15 1.28+0.48 8.71+2.21 1.85+0.37 3.39+368"  214+157  1.34+082 0574034  1.35+1.18°
0.25 1.71+0.48 1284075  1.57+0.53  152+0.60°  154+128  1.14+069  1.35+0.74  1.34+0.91°
0.35 1284075 3004141 3444121  247+1.40° 121+056 0781026 3654166  188:+1.61°
b
0.45 0144037  3.14+0.37 0 109+151°  028+006 175091 0 0.68+0.93
Mean" 0.88+0.83" 425+3.00°  1.34+1.32° 1.03+1.19°  1.90+1.66°  1.20+1.53"
F-test (NAA) *x **
F-test (BA) o o
F-test (BA*NAA) ** .
CV (%) 36.35 52.72

" Means with the same letter within row and column are not significant by the DMRT at P < 0.01

** = significant difference at P < 0.01
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Table 3. Effect of different concentrations of NAA combined with BA on average number of leave

and percent callus of Carica papaya L. at 60 days

Concentrations of

Concentrations of NAA (mg/L)

BA (mglL) 0 0.1 0.2 Mean 0 0.1 0.2
Number of leave % callus
0 2.14+0.37 5.85+1.34 2.71+0.95 3.57+1.91° - e+ +
0.15 5.28+1.60 6.85+2.19 7.28+1.70 6.47+1.98° + o+ e+
0.25 3.85+1.06 8.00+2.23 9.14+2.26 7.00+2.96" ++ - .
+++ +++
0.35 3.85+2.79 10.57+2.07 12.14+2.96  8.85+4.45° e+
0.45 5.00+2.58 13.00+2.94 7.57+1.98 8.52+4.17° + — —
Mean 4.0242.12° 8.85+3.36" 7.77+3.67°
F-test (NAA) *
F-test (BA) *
F-test (BA*NAA) *x
CV (%) 28.16

- =no callus, + = 25 % callus, ++ = 50 % callus, +++ = 75 % callus and ++++ = 100 % callus” Means

with the same letter within row and column are not significant by the DMRT at P < 0.01** = significant

difference at P < 0.01
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BA 0.15 mg/L BA 0.25 mg/L BA 0.35 mg/L BA 0.45 mg/L

NAA 0.1 mg/L NAA 0.1 mg/L NAA 0.1 mg/L NAA 0.1 mg/L NAA 0.1 mg/L
+BA0.15 mg/l +BA025mg/l  +BA035mgll  +BA0.45mgl

NAA 0.2 mg/L NAA 0.2 mg/L NAA 0.2 mg/L NAA 0.2 mg/L NAA 0.2 mg/L
+BA0.15 mg/L +BA0.25 mg/L +BA 0.35 mg/L +BA 0.45 mg/L

Figure 1. Shoot regenerated from shoot buds of Carica papaya L. cv. Holland on MS medium with
NAA 0 - 0.2 mg/L and BA 0 — 0.45 mg/L

Figure 2. A) Multiple shoot induction on MS medium with NAA 0.1 and BA 0.45 mg/L  B) Shoot and root induction

and C) Friable callus of Carica papaya L.
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