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FINAL TECHNICAL REPORT
o ON THE RESEARCH PROJE
ngV%ﬁgﬁgggT OF AN INTEGRATED MODEL FARM FORCT

MENT OF SCRUB FORESTS IN JHELUM DISTRICT"

Sunmary

The Project titled "Development of an
Integrated Model Farm for the Improvement of Scrub
Forests in Jhelum Disgtrict" commenced theoretically
from July,1986 and was supposed to end in December,
1987. But due to late release of funds and non-
availability of:suitable area, practically it was put
into operation in January,1987 and was closed on
31st October, 1987 due to non-availability of funds.

Total area proposed in the project was 125 acres.

Out of which 62.5 acres was reserved for Range experi-

ments while the remaining 62.5 acres was allocated to

Forestry experiments. Due to shortage of labour and

time limitation only 16.5 acres area Was tackled in

spring planting with a view to take the remaining area

in Monsoon seasoOn. Four experiments were laid out

at Batali Dher Reserve Forest to test the survival and

owth of different tree species using different mulching

gr
-catchment techniques

techniques, wetting agents, micro

and different doses of NPK. Five tree gpecies were

eriments. Observations on the

tested in these four exp
‘al were recorded during the project period.

Surviv
above four experiments,

In addition to the
d out in June/July

seven range experiments were also lai
e effect of different gseeding ‘techniques,

1987 to test th

g 2 i ’:: £l
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spacings, seed rates, cultural practices, season of
gsvoding, differont doses of Nitrogenous and phosphatic
fortilizers on the forage production of Cenchrusg

ciliaris, Sorghum almum and Medicago sativa. Moreover

an experiment was also laid out to select suitable
herbicide for the elimination of undesirable species
from the natural grasses. But due to negligible rainfall
and extra ordinary long hot season, very poor germination
of the above species was observed. It was not possible
to collect the datg from Range experiments because

there was no germination of grass seed worth the name.

A project nursery was established near the project area
at Dina. 32644 plants of various species were raised

in the polythene tubes to meet the planting requirements

of the proJject.

To estimate the population pressure of local
people on the Scrub Foresté in distriect Jhelum, a survey
was conducted by interviewing 144 households. Considering
two elements i.e. firewood and grazing of livestock as
major factors affecting viability of forests, these were

gtudied with few basic socio economic variables and

their ultimate effect on ad joining forests was accounted.
The survey indicated that out of the total population
1iving around the Scrub Forests, 60% and 96% depend on
forests upto varying degree for their needs of firewood

and grazing of 1ivestock respectively. Growing of

multipurpose species in these forests for production of

fuelwood and fodder can go a long way in improving the
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Soclo=-economic conditions of the people of the
tract.

It has been concluded that under the site
factors descrided lateron it is not possible to grow

the species like Dalbergia sissoo, Eucalyptus camaldulensis

Robinia pseudoscacia and Acacia nilotica under pure

barani conditions depsnding upon the rainfall only
or even with 2-4 artificial irrigations. It is also
concluded that experimentation need to be done in
Pothwar tract to determine the water requirements of

different species for successful afforestation of such

vast tracts.
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Introduction

Geographically, Pakistan is not very
favourably situated. Broadly it lies between
25° to 35° East latitude and 6295 to 75° North
longitude and forms one of the arid and semiarid
zones of the world. Pakistan in general and the
Pothwar trgct in Punjab in particular is extremely
poor in renewable natural resources. In the past,
this tract was an apode and habitat for big animals
like Elephants and Rhinocerose etc. This indicates
not only thick and every green vegetative composition
but also plain topography. Some geological up-heavels
and biotic dis?urbances brought about drastic changes.
The original flora and fauna has almost become extinct.
Due to accelerated erosion during past few centruiéé,

the peak ridges have culminated in precipices.

The above mentioned geological and biotic
factors ére not condusive for vegetative improvement
of the area under natural conditions and by conventional

methods. The rehabilitation of wild lands of the tract

can only be achieved Dby adopting latest techniques of

regeneration of forest trees/fodder species, watershed

management and principles of gsoil conservation. In the

research organizations including, Pakistan

recent past,
Institute

gricultural Research Council, Pakistan Forest

A
ab Forest Department have been conducting

Peshawar, Punj

research and experimentation to tackle these problems

with commandable achievements. These efforts were,
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however, limited to small areas. The results were

not tested under field conditions

Kéeping in view the above situation, a
project was proposed to atart aiming at testing all
those research findings and applying techniques on
field scale level which were previously tested on a
very small scale. The title of the project was
proposed as "Development of an Integrated lModel Farm
for the Improvement of Scrub Forests in Jhelum District"
with a view that it will cover all aspects of forestry,
range and watershed. The objective was to establish
a demonstration point for the people of the area for

managing their lands. To achieve this objective, the

following investigations were proposed.

( i) Test and evolve techniques of dry afforestation.

a) Use of Micro-catchment techniques.
b) Testing various mulching techniques.

¢c) Testing various wetting agents.

d) Testing fertilization of plants with
various doses of fertilizers.

(ii) Testing various exotic species for energy
and fodder production.

(iii) Biomass studies on various species.

(iv) To conduct 1and use and socio-economic
gurvey with a view to review the present
management practices and possible production
of forage for 1ivestock in the project area
and to estimate the dependence of local
population on the project area for their
fuelwood and grazing needs.

(v) Apply and test various techniques for
regeneration of grasses, forbs, fodder,

shrubs and legumes.

(vi) Study_the effect on forage prgduction of
fertilization and canopy opening.
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(vii) Improvement of r
: ange lands by elemi i
undesirable species by usingyherbizggg;ng b

(viii) To evolwve hi ieldi
gh yieldin rass ;
method of selection. € grass varlety through

Brief Background of Implementation of the Project

(i) Approval of the Project

The original project which was prepared
and submitted to PARC and approved in 1985 was costing
Rs. 16.01 lac over a period of 3 years. As per advice
of PARC, its original title "Operational Research Project
on Forestry, Range management and Watershed management
for the Scrub Forests in Jhelum District", was changed
to its present title of "Development of an Integrated X
Model Farm for the Improvement of Scrub Forests in Jhelum
District" and it was split into two phases each of 18
months. The cost of 41st phase commencing from 1-7-1986
was 3.76 lac. The completion of formalities took some

time and budget was released for the first quarter of

the year during the last week of November,1986.

(ii) Selection of site
While selecting the site for commencing

ember,1986 it was found that
ject and had been

the field work during Nov
the area which was suitable for the pro

originally proposed in the scheme had been tackled to a

considerable extent by the territorial staff under their

normal afforestation programme and therefore, a new

site had to be searched out. A site was selected by

Jundiala Reserve Forest

the Senior Research Officeyin
d during DecemberT,

g and earth work was gtarte

near Rohtas
y visited on 13-1-1987 by

1986. It was jointl
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Director (PLE) Mr. Munzoor Ali, Yorld Bank Project Secretary
and Director P.F.l.I nnd tho site wns rejected becauge it '
wag too off the way. This tewnm then nelected a site in Batali
Dher R.F, 7 K.M. oaway from Dina along G.T. Hond towards Rawal-
pindi on the game day i.6. 1%-1-1987.

(1ii) Lay out of the Experiments

Thq field work for the lay out of the experiment
according to the scheme provisions and experimental plans
was started immediately on 14-1-1987. Ingpite of the shortage
of labour and other difficulties and problems, the layout of

the spring phase of the forestry experiments on 16,5 acres was

completed by the end of February. As the target for Monsoon

planting was high, earth work continued during April upto Ist

week of July,1987. The project vas discussed by Director,

P.P.R.I with Director (P&E) and Member Natural Resources at

Islamabad on 6-7-1987 and it was decided to keep the experi-

mental area to the minimum. Pherefore, further earth work was

stopped and Forestry experimentation area was reduced from

62.5 to 52 acres while for the Range experiments it was reduced

from 62.5 to 50 acres only i.e. the area which had already been
tackled upto 6th July,1987. For the protection of experiments -

it was désired to fence the area DY barbed wire and angle

availability o

\

iron but due to non- f funds for this purpose \

as employed on daily wages but with the passage

a Chowkidar W
of time it appeared th

rotection point of view.

at his presence Wwas of + no use

from p Thenhe was removed.
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(iv) Hand watering of plants

IFor the watering of planta, Divisional
Forest Officer Jhelum was requested verbally and also
in writing to provide water tanker for irrigating the
Plants in the expefimental area. In addition to this,
efforts were also made to procure water tanker from.-
Range Management Sub-Division Kharian but availability
of water tanker from these two sources was very inade-
quaté to meet experimental requirements because they
had also got huge targets of afforestation of their owne
Moreover there had been extra'ordinary dry and hot long

season this year which resulted in higher mortality of

pPlants than what was normally expected.

(v) Constraints in Implementation

However, after waiting for proper
rainy season to start, restocking of the failures in

spring phaseé was also done in the Monsoon phase only

on 13 acres in the last week of August. A water tanker

was hired for the irrigation of these plants. Difficul-
ties like, shortage of labour,protection of Research
experimental plots and lack of sutable facilities for

hand watering the plants, in conducting these experiments

were further aggravated due to extra ordinary dry and

hot summer season. Whatever data has been collected,

has been analysed to draw some Very valuable results.
Although these results will not be applicable to normal

years in the Pothwar tract but really useful conclusions

have been drawn from this short period project.
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FORESTRY EXPERIMENTS

Experiment No.A1

Mulching techniques for dry afforestation.

An experiment was laid out during January,1987
in split plot design to determine the effect of different

mulches on the survival of Eucalyptus camaldulensis
Species

and Leucaena leucocephala for dry afforestation.

were in main plots while the mulching techniques were in

the sub-plots at random. The different mulches were

prlastic mulch, straw mulch and stone mulch. The

experiment was laid out over 4 acres in four replication.

Each replication had two plots, each of which was further

split into four sub-plots. There were thus 8 sub-plots

in each replication end each sub plot had 25 plants at

15'x15' spacing. Three mulches were used at random in
three sub-plots for the comparison. For Monsoon planting

9 acres area was also planted in the month of August for

the application of same mulching techniques.

Data for survival %age was collected two months,

six months and nine months after planting. One watering

was applied at the time of planting and two waterings were

subsequently applied- 95
Auguét which was also immediately followed by watering.

% restocking was done in the month

of
pables I, II and III show the survival %age of the two

ies under various mulching techniques. The data

spec

indicated that generally Eucalyptus camaldulensis has low

Leucuzena leucocephala while plastic

survival as compared to
mulching showed better survival than stone and straw mulching.
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Table - I :

SURVIVAL PERCENTAGE UNDER DIFFERENT MULCHING TECHNIQUES

Number of plants alive per sub-plot

Treatment R1 R2 R3 R4 Total M4muwmm survival
1 [] T “ T T [] L] T L SiE. L
B v L E v L {E » L JE ' L ' E ¢ L 1 E q L

Plastic ' ” ' ' ' ' “ ! ) ! ! “

mulching , 20 .23 ' 19 ‘24 ' 22 ' 219 , 20 125 ' 81 C93  8% 93%
1] ) i) 1 ]

Straw mulching ' 19 ,22 ' 16 ‘19 ' 19 ' 23, 18 ‘24 ' 92 ' 88 ' 2% | 88%
(] 1 [ [ [N 1 [} ] I

Stone mulching | 18 , 17 ' 16 ‘14 ' 19 ' 18 , 23 '25 ' <96 ' 74 ' 7% | oa%
1 [ ] 1 ] [ ] [] ] L] 1

Control ' 19 .21 ' 16 't 45 ' 20 1 15 25 ' 65 + o5 65% ,  80%
1 | . 1 1 1 i | 1 [ ]

Note :-

1. Number of plants in each sub-plot = 25

2. Planting done in January,1987 and observations taken in March,1987
(Two months after planting). .

5. Only one watering was given at the time of planting.

. Total rainfall during this period was 144 mm, o o

5. Minimum and maximum temperature during this period was 58 C and 29,8C respectively.

E = Eucalyptus camaldulensis

L = Leucaena leucscephala
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Table - II

SURVIVAL UNDER DIFFERENT MULCHING TECHNIQUES
Number of plants alive per sub plot
Treatment ” R, ” R, “ wu ” Ry, ” Total “\‘ MMMMwmm survival
B, H_mm“am m__ﬁvm“a“m”a“m . L
Plastic mulching, 3 ! 4 = 07, 2 ''2,1 '"2"'6 '15 , &% ' 5%
Straw mulching u 2 “ - " 5 " m“‘ - “ - ”1 = v ” 7 v 2 “ 7% ' 2%
Stone mulching ” - “ 1 " - _. ln\‘ 2 " - ” - W 2 " 2 m 3 ” 2% “ 3%
Control VA “ - - ! 4, - ” 2 “ B “ 1 “ 1 h 7 . % .m 7%
. T
Note :-

1. No. of plants in each sub-plot = 25

2. Planting done in January, 1987 and observations recorded in
(Six months after @Hmbﬁwme F August, 1987
5. One watering was given at the time of planting and two were su i
4. Total rainfall during this period was 36.12 Sm. 8 deQCmGGWH applied.

. L . - o
,m. Minimum and maximum temperature during this period was 5.8C and 45.6C respectively.

= HBucalyptus camaldulensis

E
L = Leucaena leucocephala
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Stone mulching

Control

-12-
Table - IITI
SURVIVAL UNDER DIFFERENT MULCHING TECHNIQUES
Number of plants alive per sub-plot
Treatment ) B, R, R, R, Total Average survival
N %aze .
] [] ] ] [] [] ]
' ¢ L ' E , L, E , L, E , L, E L E L
1 1 S
(3 ] ] ] [
Plastic mulching ' . 10 -, 20 “ -, 12, - “ 13, - 55 - 55%
J 1
) ] 1 1 ]
Straw mulching ' 11 -, 12, =, 6., -, 16, - 45 - 145%
“ I “ I v ] ] ]
] ] ] ] 1
1 1
] ] ] [] ]
! )
] ] ] | ]
1 1

SR S RS

Note

m.

S
4,

5.

No. of plants in each sub-plot (after restocking)= 25

Planting was done in January 1987, and nearly 95% morality was
restocked in August,1987 and observationswere recorded during
November,1987 (three months after fu

11y restocking).
Only one watering was done at the time of

. planting/restocking.
Total rainfall upto November after 95% restocking was 286.4 mm.
Minimum and maximum temperature after rest

ocking was 11.7 C° and 42.2 ¢°
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EXPERIMENT NO.II

Fertilization of plants with various doses of NPK

The experiment was proposed to be laid out
1n split plot design to determine the effect of
different doses of NPK on the growth of Dalbergia

815800 and Eucalyptus camaldulensis during February,

1987. The experiment was replicated for four times.

Each replication had two plots one for each species.

No. of plants per plot was 88, planted at 15'x15’
spacing. TFertilization was proposed to be done during
Monsoon season after the establishment of roots of plants.

One watering was given at the time of planting and two

waterings were subsequently applied. 95% restocking was

done in the month of August, 1987. One watering was
also applied at the time of restocking. Due to dry

Monsoon season it was not feasible to apply the NPK

doses to the plants because there had been more than

ninety percent mortality of plants. .
Survival data of the two species was collected

two months and six months after planting to study the

performance of these species under such dry condition.

When the experiment was visited nine months after planting

almost all the plants had
mPgbles IV and V show the survival %age of

Survival %age of Eucalyptus camaldulensis

died due to hot climatic

conditions,

two species.
was higher than that of Dalbergia sisso0.
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Table -1V
SURVIVAL %AGE OF PLANTS
No. of ‘plants alive per plot
[] 1 ] [}
Treatments 5 R R R . R, . Average surival
S 2 4 73 v % | %age. _
] 1 1 “ ]
Dalbergia sissoo v -9 ' 64 ! 68 , 55 ' 75%
|} 1 ] '
[] ] 1 n- []
Zucalyptus camaldulensis ' 65 ; 70 70 , 65! 76.70%
] |} 1 L )
1 1 ] ' )
T 1

Note :-

No. of plants in each plot =88

Planting was done in February,1987 and observations were
recorded in April,1987 (Two months after planting)

One watering was given at the time of plantingand one
watering was subsequently applied.

Total rainfall during this period was 77.7 mm.

Minimum mba maximum me@mHNGSHm during this period

was 10 C and 39.4C
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SURVIVAL %AGE OF PLANTS

No.. of plants alive per plot

[] [ LI}
Treatment ' R r R,y R ! R ' Average survival
L : 2 “ 3 ' - %age
] I
] |}
Dalbergia sissoo , 4 " - “ 3 ". 3 ' 2.8%
" J “ 1 “
[ []
1
Eucalyptus camaldulensis ' 2 ) 9 . 2 “ 6.0%
; . “ .
1 1

(00)

Note

1.
2.

Wo

5.

No. of plants in each plot =88

Planting was done in February,1987 and observations were
recorded in August,1987 (Six months after planting)

One handwatering was given at the time of Planting and
two were subsequently applied.

Total rainfall during this period was 517.5 mm

zwuwwca and Bmxwwss temperature during this period was
10 C~ and 45.6 C~ respectively.
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Une of walililng agentis for dry afforeptation,

Ay axperiment was lald out in #plit plot
dentpn Lo detormine Ghe offect of woliting agents 11ike
Aloosorh « Anﬁ and Mevea = gorh on thepurvival and

Gatabliahment of Robinis pseudoncncis und Acncin nilotica

during Fobruary, 1907,  The treoe specles were in the main
plots while doson of wolting agonts wore in the sub-plote.
" ) .
Mo difforont donen of wolting agents tried were i=

n " i

' = Aloonorb = m}j one gm/plant

1y =« = Alconorb=- An5 2 gmp/plant

“

‘95 =« Alconorb- AB,, % gmo/plant

T, = Torra=gorb 20 guo/plant

TD = Torra-sorb 25 gms/plant ‘
T « Torra-sorb 50 gus/plant 3
T7 = CUontrol-no wetting agent was applied.

The experiment was replicated for four times.
Each replication was divided into two plots and each plot
wag further sub-divided into 7 sub-plots. In each sub-plot
there woere 12 plants at a spacing of 10x15 ft. Various

treatments were randomly allocated to plots and sub-plots.

Method of application of wotting agents

In the firset treatment Tq, one gram of
Alcosord AB3 was mixed in one litre of water. After half
an hour, this jel was applied in the hole of the pit where

. the plant was to be planted. Then the polythene tube of

the plant Qna removed and the entire plant with the ball
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of earth was placed in the hole, filled with the
Jel. Then hole was filled up with earth. The same
method was used for various treatments of Alcosorb-
AB5- In the fourth treatment T,, Terra-sorb was used
in the dry form. 20 grams of Terra-sorb was taken
and it was mixed in % c¢ft of dry soil, then it was used
as back-fill and the plant was irrigated. Same procedure 3
was adopted for other doses of Terra-sorb. |
In the seventh treatment T7 , ho wetting
agent was used which served as control. Single watering
was applied at the time of planting and lateron no watering
was given.
Survival data was collected two months, six
months and nine months after planting. 4100% restocking
was done during August, 1987 and was followed by watering.
Tables VI and VII show the survival %age of two species

under various doses of Alcosorb-AB5 and Terra-sorb.

Acacia nilotica showed higher survival as compared to

Robinia pseudoacacia while 1 gm of alcosorb AB3 and

20 grams of merra-sorb showed the best survival.
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Table - Vi
SURVIVAL %AGE WITH VARIOUS WETTING AGENTS
No. of plants alive per sub plot
T T | LI ' d M H
Treatments , R ' R r R v By , Total ' Average suriva
. 1! 2 ' 3 . . , . Yage.
' ' ' o ' ’ ' ' ! . A ' R . A
w ] P m [ P m ] » w ' P , w (] i .F
1 1 - | ]
T, r 4 . 2 ' 5 , 72 ,10°"' 3 L4t o1, 23 ' 22.9% '47.91%
1 1] ) ] [} ]
] 1 L 1 1
V
T, T4 ' 4, 2 ' -.5 '6 .7 '3, ' 13, 37.5% , 27.08%
) “ 1 “ ) “ ! \w ' “ ) :
Ty v 2 , 8 ' 1, 4's4 ,86 '3 ,2!'!'1, 20°' 20.83% , 41.66%
1 ) ] 1] ]
; [] — - T ] T 1 — [] ‘ v
T, A u 6 , 8 ” 6 , 2 ' 7 .+ 3 ” 6 + 15 ' 25 31.25% “ 52.08%
1 1
1 3 Lo 7 ) I L — [ — 1 I
Tg vo3 ., 9 v 4, 9 o 1 A a1, 21 Y 22.91% , 43.75%
.-‘ 1 “ 1] “ 1 “ i u 1 ” 1
em -. W ' A 1 m ' m (] m ! F ] - ! N [ \,—# ) Am [] mo.\_m* ! WJQNW*
. “ , AT S L S R S, : -
T, oA 2 . 5103 .4 S - s, 13 29.16% , 27.08%
1 1 ] % 1 1
Note :-
64. = 1 gms. Alcosorb AB3/plant 1. No. of plants in each sub-plots = 12
2 - 20 n i 2. Planting was done in February 1987 and observations
T3 = 3 " o Mo recorded in April,1987 (two month after planting)
T4 = 20 gms Terra-sorb per plant 3. Only one watering was given at the time of planting
TS = 25 ™ " i 4. Total rainfall during this period was 77.7 mm.
T6 = 30 " n N 5. Minimum wun maximum mmsbmﬂmwcam during this period
T? = No wetting agent. was 10 C° and 39.4 C".

R = Robdinia pseudoacacia
A = Acacia nilotica
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Table - VII .
SURVIVAL %AGE WITH VARIOUS WETTING AGENTS
No. of plants alive per sub-plot :
' / H g y Average survival
' R m >_qw">mm.r>.“w">m R ! A + R !} A
(1 1 [ [ [ L L 1 1 |
] L '
T, - w 6 | -wqmumumumn._ -4 . i - P | 537
L) L [ [l M H 1 I
= ' R BN R D T e 14..5%
N S I R Nl o I M D
T I e e e T L
3 ! : . 3 s 8= 1~ “ _ “
- _‘ ] ] | — ! ' -
T, - 1, =j7t- a2y o be -y 8 | 35.41%
- i m 4 V-0 412 1681 = + =t - 01 a1 4 - 22.91%
2 . . ! e e B &1 y 4 5 . :
] [ ' ] 1 1 0 1 !
T ' o ' - ' - -y = = - | - 1 - - -
6 ' ' | H ' ' ' ! '
T “. : . L m , + +
7 : " VT 4T id o “ “. >
Note :-
- 1. No. of plants in each sub plot (after
%m - m mazbwoomomd bdu\wwmbn : restocking = 12
T3 = 3 ® " " 2. wwmﬂdwwm wag done in Feb.1987 and 100%
- 0 T b 1ant restocking was done in Aug. 1987.
%w - wm B> ST Am o Observations were recorded in Nov. 1987
6 = 30 ™ " " (Three months after restocking)
77 = Control 5. Single watering was applieddthe time of

planting/restocking.

#.GOdeHmHuHmHHsvno204.A®mﬂmwdmﬂ restocking
was 286.4 mm. ,

5. Minimum and max t
restocking imw Mﬁmmoomwww%mMMwm mwmmﬂ

R = Robinia pseudoacacia A = Acacia nilotica
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EXPERTMENT NO. 1V

Use of different mioro-catchmont tochniquen
for dry afforestation.
The experiment was laid out in oplit plot
design to determine the effect of different micro-catchment

tachniques on the survival of Eucalyptus camaldulensis

and Leucaena leucocephala for dry afforestation during

February,1987. The species were in the main plots while
the micro-catchment techniques were in the sub-plots.
Each replication was divided into two plots and each plot
was again sub-divided into three sub-plots. The three

micro-catchment techniques studied are §-
| ' 2 ]
i) Simple pits with size (2:541.5 )° x3.14x1.5 =4,71 Cft
x

] ] ] ]
ii) Trenches with size 4 x 1.5 +1 X1.5 - 7.5 Cft
_2_—-

] ]
iii) Trough with size 3x3 x 2+% = 9 Cft
2

These techniques were randomly allocated to
various sub-plots. There were 28 pits/trenches/troughs
per sub-plot at\15'x15' spacing. The experiment was
replicated for four times. One watering was given at the
time of planting, two were subsequently applied.

Survival data was collected two months, six -
months and nine months after planting. 92% restocking
was done during August,1987 which was followed by watering.
Tables VIII, IX and X show the survival %age of the two
species under various micro-catchment techniques. Very
heavy mortality (92%) was the resulf of.cdﬁpiéte failure

of monsoon rains. The data indicute that generally
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Leucacena leucocephala had higher survival as compared

to Eucalyptus camaldulensis while trench planting
showed the best survival, second was the trough planting

and pit planting was the poorest.
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SURVIVAL %AGE UNDER MICRO-CATCHMENT TECHNIQUES

No. of plants alive in sub-plots
T Ll
m )
Treatments “ 1 V‘wm i Ry "w¢ Total
LIS Ll ] Ll 1 L L)
' E D G-E W a3 " B . L EReae E«"
| 1 Y 1
Troughs VA7 v 29 a3 ¢ 480 ¢ 15 4 1eh NI
' ' ]
Trenches ., 18 ' 16 , 20' 416 ' 16 v 22 , 46 ‘G NNEEEN
: — e
Pits “\‘ 15 O “ -~ 18 | 12 , 17 ' 13 ' 14 | 49 :
Note :=-
1« No. of plants in each sub-plot = 28 i
2. Planting was Jdone in February,1987 and observations were H
in April, 1987 (two months after planting) ST age
3. Only one watering was given at the time of planting.
4, Total rainfall during this period was 77.7 mm. -
5. Minimum and maximum temperature during this period tmw

E = FEucalyptus camaldulensis

L = Leucaena leucocephala

Scanned with CamScanner



W
4 23~
e
Table - IX
SURVIVAL ¥AGE UNDER MICRO-CATCHMENT TECHNIQUES
‘otak
No. of plants alive in sub-plots
Treatments .T w\_ .q wm “ wu u wa “ Total
1 1 1 1
.m.a“m”a”m.a“m.a"m.
Bolghecies b . v, ‘2 B4 5 I, o -5lv g 7 wzih AN
* T - T L) L) —1 L) ! Al
Trenches ’ 1 1 - “ - ' W ' 2 - = “ W [] -N -ﬂ 10 ]
Pits R et Rt N B Ty
Note e
1. No. of plants in each sub-plot = 28 :
2. Planting was done in February,41987 and observations were
in August, 1987 (six months after planting), .

5. One watering was given at thetime of planting and two waf
were subsequently applied. ...r

4, Total rainfall during this period was 51750 BB..
5. Minimum and maximum temperature during this period w

E = Eucalyptus camaldulensis

L = Leucaena leucocephala
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Table - 1 i
SUEVIVAL %AGE UNDER MICRO-CATCEMENT TECHNIQUES
3
No. of plants alive in sub-plots m- .
3 1] L] o = o L
Treatment , 2, . 2, - Nw ' Ry ® g D ot
2 1 1 1 i e
B o, i E LR G
1] 1] L] =
Tromghs * - - ,. 2° - , 13 "= 4 f371 - § Eauam
3 x n7 3 “ 1 .y g o -JM 2
gggu . - “ m " - “ Ao . - " -N 1] = " am - \,..\
1 . 1 1 . .
Pits r I, W0 - ., & e B,
» 3 ' y ' ' o % L :
4T
uo.ﬂm - M :
< No. of plants in each sub-plot = 28 >
2. Planting was done in February,1987 and 92% restoc
in August,1987. Observations were recorded in No ]
(Three months after restocking). 3
o Single watering wazs applied at the time of plant ng/ T
4, Total rainfall during this period was 42.6 mm,
Se

Minimum and maximum temperature during this vonw.n

E = ZEucalyptus camaldulensis

L = Leucaena leucocephala
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RANGE EXPERIMENTS ‘

In order to develop and standardize the techniques

for the improvement of Tange lands, seven studies were
proposed. The site was selected in Girat Reserve Forest

near Dina in Jhelum Forest Division. The detail of the |

experimentSis as under :-

Experiment No.1

Seeding techniques for grasses.
An experiment was liad out in July,1987 in split
plot design to determine the best method of reseeding for |
the maximum yield of grasses viz; Cenchrué ciliaris and
lMedicago sativa. The two techniques of reseeding were
broadcasting and line sowing (by drill). The exﬁarnent(u‘“
was laid out over 1.5 acres in three: replicationSa Each
replication was divided into two sub-plots. The queiea w"
in the main plots and the seeding techniques werein the
The size of each _sub-plgﬁ was

sub-plots at random.

121'x45'., The soil 128 wﬂa prepared
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AD experiment was laid out in July,1987 in

1it
split plot design to determine the best spacing for line

owing t
. § 10 8ot maximum forage production. The two species

Cenchrus ciliaris and Medicago sativa were used. The
experiment was laid out over 1.5 acres in three replications.
Bach replication was divided into two plots. Each plot was
further sub.divided into four sub-plots., Size of each sub-
plot was 60-50'x45'. The. species were in the main plots
while the spacings of the lines were allocated to sub-plots
at random. The four spacings tried were 20 cm 30 cm,

40 cm and 50 cm between lines. Soil was well prepared

by tractor before sowing of grasses. The experiment
remained under observation upto October,1987. It was
noticed that due to very low rainfall and hot dry season,

germination of grasses was very poor. No useful data

could be collected for statistical analysis.

Experiment No.3

Season of seeding.
An experiment was laid out during June,1987

split plot ,design to select the best season of uodh.- ok

: roduction. Two s cinunll
for the maxim A A - o ,4 L R

in~

! S e
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broudoO“tiﬂﬁ the grassen., The experiment was msintasined
upto October,1987, When it wans visited to collect data,
very poor germination was obperved due to low rainfsll,

©0 no data was available to drive mesningful results.

Lxperiment No.4

Different geeding rates of grasses,

An experiment was laid out in July,1987 in
RCB design to select the optimum seed rate for the
maximum production of forage. Different seed rates
i.e. 2 kgs; 3 kgs; 4 kge; and 5 k' gs, per acre were

used for Cenchrus ciliaris. The experiment was laid out

over 6 acres in three replications. Each replication was
divided into four plots. The size of each plot was
110'x198'. The four seed rates were used at random in

the four plots in each replication. BSo0il was well

prepared by tractor. The experiwent remained under
observation upto October,1987. Due to low rainfall, the
germination of the grass was 80 poor that it was impossible

to collect data to derive  meaningful results.

- Experiment No.
ral Practices for grass sowing.

ment was - laid o t 1n July,‘lm in oput

' e
v B et |, Sy ~
| a f} O L0l #’ 5 n‘ T » =N HL‘ ...:«!‘- s .
o \eA...I,:‘»‘,‘.\.‘ N g S ol ~ 4 - oy
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Lach re
Plication was divided into two plots. Then

«i:.ach Plot was further sub-divided into four sub-plots.
?1ze of each sub-plot was 110'x99'. The species were
1D the main plots while different number of ploughings
Were in the sub.plots at random.

The soil was ploughed
by cultivator,

The experiment was maintained upto
October,1987.

When it was visited in the month of October,
VEIry poor germination of grasses was observed due to

low rainfall. It was impossible to collect data for

statistical analysis.

Experiment No.6

Effect of different doses of N & P on the yield of grasses.

An experiment was laid out in July,1987 in
split plot design to determine the effect of different
doses of N and P in combination and separately on the

yield of two grass species i.e. Cenchrus ciliaris and

borghum almum. The experiment was carried out over four

acres in four replicatlons. Each replication waS‘diviﬁia

P 41 Fraes o W ?‘_‘l - ‘ W i -~
:?iﬁ%ts:i Szze of each sub-le% ﬁ;s Zé%h Ve (*08
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P2+N1 80+20 kgs/acre
N2+P1 40+40 kgs/acre
N2+P2 40+80 kgs/acre

Control = No fertiliger.

The soil was well prepared before sowing of
Tasses. The experiment remained under observation upto
October,1987. When it was visited in the month of O¢ftober,

Very poor gemination was observed due to very low rainfall.

It was not possible to collect data for statistical analysis.

§522rinent No.?

. Solection of suitable herbicide for the elinnation :
:desirable species from the range landa. R |

_ |
23d out
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xiid) In cuse of feortilization of plants with
NFPK doses, no fertilizer was applied due to
low rainfull and poor ostablishment of plants.
However, survival %age of lucalyptys camaldulensis

wag higher than that of Dalbergia sissoo under
monthly averate of62.2% mm rainfall and with total

4 hand watering. Minimum and maximum temperature
during the project period was 5.8 C° and 45.6 0%

xiv) Under the site factors described earlier, it is
not possible to grow species like Dalbergia sissoo
bucalyptus camaldulensis, Robina pscudoacacia
and Acacia nilotica under pure narani conditions

depending upon rainfall alone or even with

v ke - ——

2=4 artificial irrigations. S

-aﬂ‘:-- i
ih h‘f.“ LA ol
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