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ROLE OF PLANT GROWTH REGULATORS ON THE FIELD
ESTABLISHMENT OF CASHEW AIR LAYERS*

S. RAJANi, H. V. PATTENSHETTI and U. V. SULLADMATH
Division of Horticulture, University of Agricultural Sciences,

Bangalore, Karnataka-560065

Air-layering is generally adopted for clonal propagation of cashew. But
high mortality of the transplanted layers in the field has become a major handicap
in adopting this method extensively. The main cause attributed to this was
inadequately developed root system (Cheriyan and Kurien, 1976). The use of
growth regulators was reported to have improved the root system and the field
establishment of air-layers of many tropical crop plants (Singh et al., 1962;
Crihonkar and Singh, 1967; Acharya and Dash, 1972; Singh et a!., 1973; Mlsra
andAgrawal, 1975). The present investigation was undertaken to study the
influence of growth regulators on the rooting and transplant stand of cashew air-
layers.

Materials and Methods
The experiment was conducted in the Botanical Garden, Gandhi

Krishi Vignana Kenctra of University of Agricultural Sciences, Bangalore from
April 1977 to February 1978, The study was conducted in two stages: the first
part consisted of studying the response of growth regulators on the rooting
efficiency of layers; such treatments which showed better response to rooting
were selected for field trial and this formed the second part. The parameters
taken for screening the treatments were number, length and weight of the roots.

Three growth substances at three different concentrations were used
(viz. IBA-0,200 and300 ppm; NAA-0,10Qand,200 ppm,and 2,4-D-O 10 and
30 ppm). The design used was 3* conYountfed design with tfiree replications

and triers were altogether 27 treatments. The layering was carried out in trees,
10 to 15 years old. Lanolin (anhydrous C. P) paste was used as carrier for
the growth regulators and sphagnum moss was the rooting medium. Ten layers
were maintained for each treatment and the layers were removed from the trees
after 75 days of layering for root studies as well as for field studies. There were
8 treatments (including control) for field trial. The field study of the layers was
undertaken from December 1977 to February 1978 and a RBD design with 3
replications was used for this. Five layers were maintained per treatment and
were taken as a unit for each treatment for observation. Field establishment
was recorded after 60 days of transplanting. Partial shade was provided
temporarily by using coconut fronds during summer season.

* Part of the M. Sc. (Ag.) thesis (1 978) of the senior author approved by the University o
Agricultural Sciences, Bangalore.
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Table 1
Average number of roots per rooted layer at the end of 75 days

Treatments
IBA+ NAA + 2,4-D

(ppm)
0 + 0 + 0 (Control)
0 + 100 + 0
0 + 200 + f I
0 + 0 + 10
0 + 1 00 + 1 0
0 + 200 + 1 0
0 + 0 + 30
0 + 1 00 + 30
0 + 200 + 30
200 + 0 + 0
200 + 1 00 + 0
200+200+0
200 + 0 + 10
200 + 1 00 + 1 0
200 + 200 + 1 0
200 + 0 + 30
200 + 100 + 30
200 + 200 + 30
300 + 0 + 0
300 + 100 + 0
300 + 200 + 0
300 + 0+10
300 + 100+10
300 200 + 1 0
300 + 0 + 30
300 +- 100 + 30
300+200+30

'P ratio
IBA
NAA NS
2,4-D **
IBAx NAA
IBA x 2,4-D
NAA x 2,4-D NS
IBAx NAA x 2,4-D *

*P=0,06; "P = 0.01;

Primary
roots

6.22
8.22
8,37
7.67
8.06
9.67
9.39

10.64
10.89

9.11
12.93
13.03
12.50
17.19
12.06
9.81

15.19
11 97
10.39
11.33
11.69
16.42
11.58
21.19
11.25
10.55
'9.33

C. D- at 5%
1.74
—

1.74
3.01
3.01
—
5.21

NS = Not significant

Secondary
roots

5.67
10.53
7.60
9.13

12.27
12.40
10.67
11,53
11.47
12.20
16.40
16,93
15.40
19.27
17.13
10.60
17.33
14.27
12.20
16.47
20.40
21.40
15.67
25.60
13.53
13.60
12.20

1 % CD at 5£
2.32 ** 2.35

2.35
2.32 ** 2.35

iNS
NS
NS
NS

u
3.14
—

3.14
—
==
—

—
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Table 2

Average length (cm) of roots measured at the end of 75 days

Treatments
IBA+ NAA + 2, 4-D

(ppm)

0 + 0 + 0 (Control)
o + 1 oo + o
O + 2OO + O

O-t- O+ 1O
O + 100 + 1O
O + 2OO + 1 O
O +O3O

O + 1OO + 3O
O + 2OO + 3O
2OO + O + O

2OO + 1 OO + O
200 + 200 0
2OO + O + 1 0

2OO + 1 0O + 1 O
2OO + 2OO +1O

200 + 0 + 30
2OO + 1 OO + 3O
2OO + 2OO + 3O
3OO + O + 3
3OO + 1 OO + O

3OO + 2OO + O

3OO + O + 1 O
3OO + 1 OO + 1 O
3OO + 2OO + 1O

3OO + O + 3O
3OO + 1 OO + 3O
3OO + 2OO + 3O

T* ratio C. D. at 5%

IBA ** 0.10
NAA ** 0.10

2,4-D ** 0.10
IBAxNAA ** 0.19
I B A x 2 r 4 - D ** 0.19
NAAx2 , 4-D ** 0.19

IBA x NAA x 2, 4-D ** 0.35

Primary

roots

3.65
4.49
4.53
5.02

5.18
4.36
4.70
4.91
5.41

5.55
5.55

5.36
5.14
5.60
6.08

5.67
5.96

5.68
5.18

5.18
5.85
6.04
5.70
6.27

6.06
6.07
5.61

1%
0.13
013

0.13
0.24

0,24
—

0.46

Secondary
roots

3.01
3.94
3.35
4.31
3.74

3.57
4.21
4.10
3.92

3.79

4.80
4.82
5.10
5.00
4.65
3.96

4.80
4.81
3.68

4.53
5.46
5.46
5.34
5.02

5.80
4.08

3.60

C. D.at5# 1%
0.36 0.48

NS
** 0.36 4.48
NS
NS

0.62 0.83
1.07

P = 0.05; ** p 0.01; NS = No! significant
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Table 4
Field establishment of layers

Treatments
(IBA+NAA+2,4-0

Mean of 3 replications

(ppm)

300+200+10
300+ 0 + 10
200+100+10

200+100+30

200+200+ 0

200+100+10
200+ 0+1 0

0+ 0+ 0 (Control)

T' ratio
C D at 5% level
C D at 1 % level

- P= 0.05

. . P= 0.01

Mean

4.00
4.00
3.67
3.67
3.67
3.33
3.00
2.00

Percentage

80.00
80.00
73.33
73.33
73.33
66.67
60.00
40.00

No. of
sprouts

3.60
3.67
3.17
3.50
3.30
2.67
3.27
1.23

**
1.12
1.55

No. of
leaves

16.13
15.00
16.20
15.30
15.40
11.03
13.70
5.50

*
5.68
—

Results and Discussion

The data on the number, length and
Tables 1. 2 and 3 respectively.

weight of roots are presented in

The number of primary roots and secondary roots was increased
significantly by the use of growth regulators. The main effect of IBA as well as
2,4-D and the interaction effects of IBA + 2,4-D and IBA + NAA were
significant in the production of primary roots. Combinations of IBA 300 ppm +
NAA 200 ppm and IBA 300 ppm + 2,4-D 10 ppm were superior to other treatment
combinations. As regards secondary roots, the main effects of IBA, NAA and
2,4-D were significant.

The length of the primary roots was significantly increased by the main
effects of IBA, NAA and 2,4~D and their interaction effects. Similarly the length
of secondary roots was increased significantly. The mam effects of IBA and
2,4-D and interaction effect of NAA +2, 4-D were found significant. There was
an increase in the length of secondary roots at 10 ppm of 2,4-D but at 30 ppm
there was reduction in length, indicating that there is a critical level of
concentration of 2,4-D beyond which 2,4-D adversely affects the rate of growth
of secondary roots.
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