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Effect of irrigation and mulching on establishment of ber
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ABSTRACT : An experiment was conducted at Research Farm of Indian Institute of Natural Resins
and Gums (IINRG), Namkum, Ranchi during 2007-09 on efficacy of irrigation and mulching on
establishment of ber (Ziziphus mauritiana) plantation. The treatments comprised three levels of
irrigation and two levels of mulching. Irrigation with mulching showed a pronounced effect on plant
growth parameters. Pooled data for June month showed an increase of 42, 40 and 36% in basal girth,
number of leaves and number of branches for ber, however, plant height did not show any significant
difference. Irrigation alone, without mulching, also showed a substantial increase in case of number
of leaves, however, there was none significant difference between basal girth and number of branches.
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Ber (Ziziphus mauritiana) is a hardy lac host
on which both strains of Indian lac insect Kerria lacca
Kerr (Homoptera:Tachardiidae) i.e., kusmi and
rangeeni thrive well and complete their life cycle
during rainy and winter (katki and aghani) seasons.
It occupies an important position in the list of con-
ventional hosts (kusum, ber and palas). Among these
lac hosts, utilization of ber is high due to its wide
distribution in homestead area and farmers’ land hold-
ing/bunds.

In upland conditions, growth of the plant is slow
probably due to moisture stress faced by the plant
during summer months, resulting in delayed estab-
lishment of plantation. Application of irrigation along
with mulching practices can result in early establish-
ment. A study at Indian Institute of Natural Resins
and Gums (IINRG), Ranchi has shown that mulch-
ing with locally available grasses at the rate of 10 kg/
plant significantly increased the plant height, basal
girth and crown spread of ber by 22.8, 24.2 and 28.9%
during the entire period of study (2005-2009) over
control i.e., without mulching under rainfed condi-
tion (Singh, 2009). In an another study conducted at
CAZRI, Jodhpur, the results of the field trial showed
that even during low rainfall years, circular catch-
ment technique increased the mean soil profile mois-

ture storage by 10-30 mm/m and improved the growth
and fruit yield of ber plants (Gupta, 1984). Keeping
these points in view, an experiment was conducted
during 2007-08 and 2008-09 for establishment of ber
plantation using irrigation and mulching to assess
its efficacy on plant growth parameters.

Materials and Methods
The experiment was conducted at Research

Farm of Indian Institute of Natural Resins and Gums
(IINRG), Namkum, (23°23' N longitude, 85°23' E
latitude and 650 m above MSL) during 2007-09 in
Ranchi district of Jharkhand. The soil of the experi-
mental plot was of sandy loam texture with acidic
soil reaction and low organic carbon content.

The experiment comprised three levels of irri-
gation i.e., irrigation at fortnightly and monthly in-
tervals and control (no irrigation) and two mulching
levels (mulching and no mulching). Twenty five litres
of water was applied in each irrigation in the basin
of 1 m diameter around each plant. Mulching was
done with locally available grasses with 1” thick
paddy straw under each level of irrigation after ces-
sation of monsoon rains.

Seedlings of ber were transplanted in July 2007
in moist soil condition and scheduling of irrigation
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was started from February 2008, as water deficit in
soil increases after cessations of winter rain. All six
combinations of treatments were replicated four times
in Randomized Block Design (RBD) in factorial
mode. Soil moisture content was determined by gravi-
metric method (w/w) from 30cm depth at different
time intervals.

Results and Discussion
Soil Moisture Content

Table-1 showed that in case of irrigation at 15
days interval, effect of mulching was pronounced, but
in case of irrigation at 30 days interval, effect was
pronounced during harsh days only i.e., after mid
April when it experienced rainless days for a long
time. In some occasions i.e., on 4th week of May
moisture content under mulching was less than no
mulch. The reason may be attributed to the fact that
the mulch material acted as a barrier, preventing rain
water to infiltrate into the soil, in case of small amount
of rainfall.

Plant Growth

To visualize differences in treatment effects,
observations on plant growth characters i.e., plant
height, basal girth, number of branches and number
of leaves was recorded from time to time. Initial ob-
servation in the month of January showed that there
were no significant differences among different treat-
ments, but treatment differences were observed with
lapse of time (Table 2). Effect of irrigation and mulch-
ing on plant growth parameters has been discussed
in following sections :

(A) Effect of Irrigation
Data recorded at the end of May showed that

application of irrigation fortnightly has increased
number of leaves/plant significantly (Table 2). An
increase of 120 and 223% in number of leaves were
observed in monthly and fortnightly irrigated plants
as compared to control in stress period i.e. May. Other
plant growth characters like basal girth and number
of branches remained at par, though higher value was

recorded in irrigated plants. However, due to rain in
June, effect difference was nullified and the values
pertaining to all growth characters were at par.

(B) Effect of Mulching

Unlike irrigation, mulching showed more pro-
nounced effect on plant growth. Basal girth and num-
ber of leaves were significantly affected both in May
and June months due to mulching. An increase of 46
and 84% in basal girth and number of leaves per plant,
respectively, were observed due to mulching as com-
pared to no mulch in the month of May. In the month
of June 42, 40 and 36% increase in basal girth, num-
ber of leaves and number of branches were observed
under mulch condition compared to no mulch condi-
tion.

Mulching can help root growth by maintain-
ing relatively lower rhizosphere temperature, enhanc-
ing growth of beneficial macro and micro fauna, be-
sides conserving moisture for a longer period. This
may also be the reason for satisfactory plant growth
due to mulching apart from conserving soil moisture
for longer period. The results obtained is in confor-
mity with the results showed by Zaman et al. (1999),
Pal et al. (2009), Tu et al. (2003) and Wang et al.
(2004). They showed that high microbial biomass and
activity often lead to high nutrient availability to
crops, through enhancing both the microbial biom-
ass turnover and the degradation of non-microbial
organic materials. In other studies conducted by Gupta
and Gupta (1983) under arid conditions have shown
that organic grass mulching applied to the crop at
the rate of  6 t/ha reduced the maximum temperature
of soil at 10 cm depth by 1 to 7°C during monsoon
season (July to September) and by 4-10°C during
summer season (April to June).

Mulching with irrigation showed pronounced
effect on plant growth as it was evident from increase
in basal diameter and number of leaves during May
and June, which are considered to be moisture stressed
months. An increase of 46 and 84% in basal diam-
eter and number of leaves per plant, respectively, were
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nomics and resource use efficiency of lac cultiva-
tion in Jharkhand. Indian Journal of Forestry,
32(1) : 95-98.

Singh, R.K., 2009. Studies on in-situ moisture conserva-
tion techniques for raising mixed plantation of
ber and kusum. IINRG Annual Report : 19-21.

Tu, C.; Koenning, S.R. and Hu, S., 2003. Root-parasitic
nematodes enhance soil microbial activities and
nitrogen mineralization. Microbial Ecology, 46 :
134-144.

Wang, W.J.; Smith, C.J. and Chen, D., 2004. Predicting
soil nitrogen mineralization dynamics with a
modified double exponential model. Soil Science
Society of America Journal,  68 : 1256-1265.

Zaman, M.; Di, H.J. and Cameron, K.C., 1999. A field
study of gross rates of N mineralization and nitri-
fication and their relationships to microbial bio-
mass and enzyme activities in soils treated with
dairy effluent and ammonium fertilizer. Soil Use
and Management, 15 : 188-194.

observed due to mulching as compared to no mulch
in the month of May. In the month of June 42, 40
and 36% increase in basal diameter, number of leaves
and number of branches were observed under mulch
conditions compared to no mulch condition. Irriga-
tion alone, without mulching, also showed a substan-
tial increase in case of number of leaves, however,
there was none significant difference between basal
diameter and number of branches.
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