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ABSTRACT

The experiment was conducted in a RCBD with two factorial treatments arrangement. Five
rootstocks grown in five poly-pots represented a treatment and it was replicated thrice. The
mixtures of different ratio of soil, FYM and sand were filled in 13x7 cm size of poly pots.
Seedling of trifoliate rootstocks were transplanted in poly pots on 1 7" May, 2001.The effect of
different potting mixture combinations and urea concentrations showed a non significant
different in height of trifoliate rootstock. However, different concentration of urea spray.
showed a significant difference in height. The highest rootstock height (34.06, 36.63 and 41.48
cm) was observed in the trearment Ny (3.5 g urea /Ii. water sprayed at one morth interval) after
4,5 and 6 months of potting respectively. Also there was a significant difference in collar
diameter of trifoliate rootstocks due to the different ratio of potting mixtures. The largest collar
diameter (0.68 cm) was observed due to treatment SP, (containing 2 part soil: 1 part FYM: 3 -
pert sand) after 6 months of potting. However, the effect of urea spray and their combination
with potting mixtures showed no significant difference in collar diameter. From this -
experiment, it is concluded that proper potting mixtures in combination with urea spray will be
imperative in raising appropriate size of trifoliate rootstocks for grafiing purposes in optimum
time period. .

INTRODUCTION

Citrus is an important and indispensable fruit crops grown in the mid hills of Nepal. It covers
about 25 percent in total area under fruit cultivation (Shrestha and Verma, 1998). At present,
the area under citrus cultivation is about 15,940 ha and production is estimated to be 93,046
Mt. Among many citrus species grown in Nepal, Mandarin (Citrus reticulata) is the most
important one. It accounts about 58 percent area under citrus cultivation (MOA, 1997).
Keeping its importance in view, Agriculture Perspective Plan (APP) has put this crop on a
priority list of high value crop (APP, 1995). However, the productivity of citrus is very low
in Nepal as compared to other developed countries of the world.

There are many factors, which are responsible for low productivity of citrus in Nepal. Among
them unavailability of true to type genotype, good quality and disease resiscance seedlings are
the important yield limiting factors. Most of the seedlings supplied by the private nurseries
are mainly seed propagated, which come in to bearing only after 5-8 years of planting,
produces highly variable trees and suffer from various soil borne and vector transmitted
diseases. Besides these, seed propagated trees suffer from hard soil pan, soil acidity, drought,
coldness, water logging during rainy season, poor plant nutrition and poor orchard
management. To overcome these problems, different rootstocks are recommended for

budding and grafting to produce true to type and good quality seedlings, which come to
bearing in a short period of time.



Among different rootstocks recommended, Trifoliate (Poncirus trifoliata) has become
popular due to its hardiness to cold, dwarf character and resistance to soil borne diseases,
gummosis, root rot, collar rot, white root rot and nematodes (Shah, 1992). It is also tolerant to
tristeza virus and improves fruit quality of mandarin orange. -

In-spite of its good characters, the use of this rootstock is restricted only in some government
farms and research stations due to its slow growth habit, which takes at least two years to
.become ready for grafting and budding. Little attempts have been done in past to standarise
trifoliate rootstock production in different media in Nepal. Therefore, a trial was carried out at
Lumle to investigate the effect of different potting mixtures and urea spray on the plant height
and collar diameter growth of trifoliate rootstock.

MATERIALS AND METHODS

The experiment was conducted at the ARS, Lumle during 2000/2001 at an elevation of 1400
masl. The trial was conducted in Randomised Complete Block Design (RCBD) with two
factorial treatments arrangement. Five rootstocks grown in poly-pots represented a treatment
and were replicated thrice. The levels of different factors and their combinations were as

follows:

Factorl: Composition of different part of materials used in potting mixture.

Potting mixture Part of soil ~ Part of FYM Part of Sand
SP, 1 3 2
SP, 2 1 3.
Sps 3 2 1

Factor2: Urea spray at one-month interval

Symbol Amount of urea spray/ lit. water at one-month interval
No Control (Only water spray)
N, 0.5 Gram urea/ lit. water
N> 1.5 Gram ure?/ lit. water
N3 2.5 Gram urea/ lit. water
Ny 3.5 Gram urea/ lit. water

Before mixing the. different ratia of soil, FYM and sand, they were sieved through a square
wire mesh hole of 2.5 cm to separate stones, gravel and large clumps. After that they were
mixed thoroughly according to treatments. The mixture of these potting mixture ‘'was half
filled firmly in 13 x 7-cm size poly pots. Five months old seedlings of trifoliate were
transplanted in poly pots on 17 May, 2001 and again filled the mixture in poly pot leaving 2-
cm head space for irrigation. Filled pots with trifoliate rootstocks were placed under the shade
for further observation. Nitrogen, in the form of urea, was sprayed in different concentration
as treatment described above.' Observations were recorded on initial height and collar
diameter at the time of potting and at intervals of one month up to six months after potting.
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RESULTS AND DISCUSSIONS
Rootstocks Height

The effect of different composition of potting mixture and amount of urea spray on the plant
height of Trifoliate rootstocks are presented in Table 1. The analysis of covariance presented
in Table 1 clearly indicated that there was no significant different in height of the rootstock
due to the different potting mixture ratio at 3, 4, 5 and 6 months after potting. However,
lowest plant height was observed in SP, treatment (1 part soil, 3 part FYM and 2 part sand) in
all months after planting. It may be caused by very friable and aerated potting mixture. This
might have resulted large air space than water space, which could not retain water for long
time. In return, lowest plant height might have resulted due to poor nutrients and water
uptake. This finding is in agreement with findings of Subedi e.al (1994).

The effect of nitrogen sprays in the form of urea showed a significant difference in the plant
height of trifoliate rootstocks after 4, 5, and 6 months of potting. The highest rootstock height
(34.06, 36.63 and 41.48 cm) was observed in the same treatment Ny (3.5 gm urea /lit. water
sprayed at one month interval) after 4, 5 and 6 months of potting, respectively. Where as the
lowest plant height was recorded in Ny treatment in all months except 5 months after potting.
It could be due to low level of nitrogen in potting mixture.

The interaction effect of potting mixture and urea showed a non-significant effect on height of
the trifoliate rootstock. The combined effect of different potting mixtures and different
concentration of urea spray on rootstocks height at 6 months after potting is presented in
Figure 1.

Table 1: Mean height (cm) of trifoliate rootstock at different months after potting

w No N, N; N; N, Mean CV % p value —
Factor

At potting time

SP, 18.93 12.61 1143 13.10 1930 15.08 Soil part: <0.001 2.949
SP, 22.57 26.13 24.80 26.10 2830 25.58 16.6 Nitrogen: 0.156 3.000
SP; 33.67 30.53 2920 2947 3090 30.75 ' SPXN : 0.346 6.595
Mean 25.06 23.09 21.81 22.89 26.17 23.80
' 3 Month after potting

SP, 2541 2541 2337 26.71 27.16 25.61 Soil part: 0.065 4.138
SP,; 27.94 31.76 30.17 3227 34.84 314 10.4 Nitrogen: 0.056 3.082
SP; 32.13 3277 2961 3279 3478 32.42 ) SPXN:0.928 6.026
Mean 28.5 29.98 27.72 30.59 3226 29.81

4 Month after potting
SP, 26.66 2621 24.42 2842 2937 27.02 Soil part: 0.059 4.184
SP, 28.8 33.86 3248 3477 3586 33.15 99 Nitrogen: 0.040 3.116
SP; 3425 34.08 32.01 3532 3693 34.52 SPXN : 0.86? 6.092
Mean 29.9 31.38 29.64 32.84 34.06 31.56

5 Month after potting
SP, 27.89 272 2521 30.63 32.16 28.62 Soil part: 0.065 4.205
SP, 3039 35.83 3331 37.18 3745 34.83 9.4 Nitrogen: 0.005 3.131
SP; 35.54 3594 3462 3745 403 36.77 - SPXN : 0.853 6.123
Mean 3127 3299 31.05 35.08 36.63 36.4l
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Treat 5
m No N, N, N; N, Mean CV% p value LSD
6 Month after potting
SP, 31.73 35.39 32..4 36.1 40.95 35.31 Soil part: 0.340 5.19
SP, 36.39  39.13 37.52 41.51 41.82 39.27 103 Nitrogen: 0.008 3.865
SP; 35.86 38.68 373 40.05 41.67 38.71 ' SPXN : 0.988 7.557
Mean 34.66 37.73 3574 3922 4148 37.77

Table 2: Mean girth diameter (cm) of trifoliate rootstock at different months after potting

wi Ny N N N N Mean C
Factor i 2 3 4 v p value LSD
At time of potting
SP, 0.28 022 026 0.26 029 0.26 Soil part: <0.001 0.022
SP, 0.30 036 034.. 0.34 034 034 0.1 Nitrogen: 0.259 0.028
SP; 0.39 038 036 032 035 0.37 ' SPXN : 0.008 0.049
Mean 0.33 032 032 0.31] 0.34 0.32
. 3 month after potting _
SP, 0.52 054 041 047 0.47 0.50 Soil part: 0.002 0.049
SP, 0.51 055 056 0.58 0.57 0.55 73 Nitrogen: 0.299 0.039
SP; 0.55 0.61 057 058 0.61 0.58 ) SPXN: 0,160 0.077
Mean 0.52 056 054 055 0.55 0.54
4 month after potting
SP, 0.54 056 052 049 050 0.52 Soil part: <0.001 0.042
SP» 0.52 0.57 060 0.60 0.60 0.58 5.8 Nitrogen: 0.048 0.033
SP; 0.57 065 062 0.64 0.65 0.63 SPXN : 0.022 0.065
Mean 0.55 059 058 0.58 0.58 0.57
5 month after potting
SP, 0.57 058 056 0.52 0.54 0.56 Soil part: <0.001 0.050
SP, 0.53 0.60 0.62 0.62 0.62 0.60 6.6 Nitrogen: 0.050 0.039
SP; 0.60 0.67 0.66 0.66 0.70 0.66 SPXN :0.099 0.077
Mean 0.57 062 0.62 0.60 0.62  0.60
6 month after potting
SP, 0.59 062 0.59 0.56 0.58 0.59 Soil part: 0.002 0.064
SP, 0.58 062 0.63 0.65 0.65 0.63 L1 Nitrogen: 0.090 0.050
SP; 0.61 0.69 0.68 0.69 0.75 0.68 ' SPXN : 0.406 0.099
Mean 0.59 0.64 063 0.64 0.66 0.63

Collar Diameter Of Rootstocks

There was a significant difference on collar diameter of trifoliate rootstocks due to different
2 and Fig 2). The largest collar diameter (0.68 cm) was

ratio of potting mixtures (Table

observed due to treatment SP; (containing
of potting. Whi
SP; (containing 3 part soil: 2 part FYM: 1 part sand), whereas sm
in all months after planting in treatment SP, (containing 1 part soil

1
) &

The reason could be low water and nutrient holding capacity of potting mixture due to

air space than water space.
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2 part soil: 1 part FYM: 3 part sand) after 6 months

hile in 3, 4 and 5 months after potting it was found slightly larger in treatment
allest diameter was observed
: 3 part FYM: 2 part sand).
larger



There was no signiﬁcant effect of nitrogen sprayed in the form of urea in the collar diameter :
of trifoliate rootstock. However, six months after potting collar diameter was slightly bigger
(0. 66 cm) in treatment N4 (3.5 gm urea spray at one month interval) than all other treatments.

The combined effect of nitrogen and potting mixtures also showed a non-significant,
difference in collar diameter of trifoliate rootstock in different months after potting. The effect
of different potting mixtures and urea concentrations spray on collar diameter 6 months after
potting is presented in Figure 2.

From this experiment it is clear that, nitrogen have greater role in increasing the height of
rootstocks than collar diameter, where as potting mixtures have a significant role in increasing
the collar diameter than plant height of the root stocks. Proper potting mixtures in
combination with urea spray will be imperative in raising appropriate size of trifoliate
rootstocks for budding and grafting purpose in optimum period of time.

Height of rootstocks
{cm)

N2

Treatment Combinations !

Figure I: Effect of different potting mixtures and urea concentration on reotstocks
height (cm) six months after potting

Note: )
Nq — Only water spray SP, — 1 part of soil: 3 part of FYM: 2 part sand
N, — 0.5 gram urea/lit. water SP; —2 part of soil: 1 part of FYM: 3 part sand and

N; — 1.5 gram urea/lit. water SP; — 3 part of soil: 2 part of FYM: 1 part sand
N3 - 2.5 gram urea/lit. water :
N, — 3.5 gram urea/lit. water



Diameter of Rootstocks (cm)

Treatments Combination

Figure 2: Effect of different potting mixtures and urea concentration spray on
the collar diameter of trifoliate rootstock six months after potting

Note:
No — Only water spray SP, — 1 part of soil: 3 part of FYM: 2 part sand
N, — 0.5 gram urea/lit. water SP, —2 part of soil: 1 part of FYM: 3 part sand and
N, — 1.5 gram urea/lit. water SP; — 3 part of soil: 2 part of FYM: | part sand

: N3 —2.5'gram urea/lit. water
“ Ny — 3.5 gram urea/lit. water
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