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INFLUENCE OF DIFFERENT SOIL MIXTURES ON NURSERY GROWTH
OF SOME ARID ZONE TREE SPECIES

G.N. GUPTA

Division of Ecology and Conservation,
Arid Forest Research Institute, Jodhpur (Rajasthan)

Introduction

Arid region is predominantly occupied
by sandy soils which have very low water
holding capacity and poor fertilitv. Such
soil when used for raising nursery plants of
the tree species of arid region, failsto
support good seedlhing growth. Further, the
sandy soil lacks aggregation because of
which the container soil gets dispersed at
the time of planting, leaving the seedling
naked, planting of which results in poor
survival,  Therefore, to produce healihy
seedling stock and to impart aggregation, use
of suitable nursery soil mixture is of para-
mount importance. Pond sediment available
from water tanks is oflen used for mixing
with the nursery sand. Buased on the preli-
minary studies conducted at Central Arid
Zone Research Institute, Jodhpur, Mann
and Muthana (1984) reporied the suitability
of mixture containing sand, FYM and tank
siltin 1:1:1 ratio, for healthy seedling growth.
However, systematic experiments need to be
undertaken by taking FYM, tank silt and
sand and also inorganic fertilizers in varying
proportions and their combinations o
indentify the most suitable mixture for
healthy growth of the seedlings of different
species. This may vary from spectes 10
species as well. Delwaulle (1977} found 1he

mixture, compost : sand : soil in ratio of

1: 1+ 2, the best for raising nursery stock of
FEucalyptus camaldulensis in Nigeria. For
the nursery plants of broadleaved species in
Fiji, a soil mixture of forest soil : sand in
ratio of 4 : 1 was found most ideal (Evans,
1983).

Experimental results pertaining 1o
Acacias in arid zone have been reported by
Gupta et al. (1991). The present study was
undertaken to findout the influence of varying
rates of pond sediment, FYM and fertilizer
mixing on seedling growth of Prosopis
cineraria and  Alhizia lebbek, both planted
under rained conditions, and Dalbergia
sissoo which is an important species of IGNP
commund area in Western Rajasthan.

Materials and Mecthods

The study was conducted at the Arid
FForest Research I[nstitute, Jodhpur 1n 1he
year 1989, The treatments, in factorial
combinations, were comprised of mixing with
sand the different rates of pond sediment
frank silt), Farm Yard Manure (FYM),
nitrogen and phosphorus  Relevant proper-
ties of sand, tank silt and FYM are given in
Table 1.
of mixing 0, 10, 15 and 20 per cent tank silt:
0. 2, 4and 6 per cent FYM and 0, 20 and
40 ppm N (as urea), making 4% mixtures in
faciorial combinations, Another set of 48

The 1reatments were comprised
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mixtures wascomprised of three rates of P,Os,
0,15 and 30 ppm (in the form of single super-
phosphate) and four levels of each of tank
silt and FYM as above. Sand, tank silt and
FYM were weighed and mixed in different
proportions to prepare different mixtures.
Urea and single superphosphate were
dissolved in water in specified quantity and
mixed to get different mixtures, The mix-
tures were thoroughly mixed and filied in
polythene bags of size 27Xl ecm. Each
treatment (mixture) had 30 bags in three
replications in completely randomised design.
Afer watering, seeds of Dalbergia sissoo,
Prosopis cineraria and Albizia lebbek were
sown on 18-4-1989. Only one seedling per
bag was retained after germination. The
nursery was watered everyday during the
experimental period. The data on seedling
height recorded after 120 duys are presented
and discussed in the subsequent section.

Table 1

Properties of the rank sili and sand used
in the nursery

| Tank silt Sand

pH 7.90 Q87
EC, (dSm-") 211 0.23
Available N (kg ha-") Jlo 87
Available P,O; {kg ha-1) 75.2 4.5
Clay (%) 12 7
Silt (%) 45 4
Sand (%; 43 89

The FYM used contains 1.60 per cent
nitrogen and 0.27 per cent phosphorus.

Results and Discussion

Effect of Tank Silt : Influence of mixing
tank silt was significant on the seedling
height of all the three species. The average
effects (presented in Table 2 to 4) indicate
that mixing 10 per cent tank silt increased
the height of Dalbergia sissoo by 20 per cent
(higher proportion of tank silt was not
further beneficial). On average, 15 per cent
tank silt increased the height of A/bizig
lebbelc by 25 per cent; increased the height
of Prosopis cineraria only marginally. Data
on the influence of mixing tank silt alone
are given in Table 5. Mixing of 10 per cent
tank silt alone increased the seedling height
of Prosopis cineraria from 30 to 41 cm,
Higher proportion of clay soil was not
beneficial for the former two species but the
seedling height of Dalbergia sissoo increased
to 53 ¢m {a net increase of 90 per cent) when
rate of tank silt mixing was enhanced to 15
per cent.

Effect of FYM :© Average effect of mixing
Farm Yard Manure (FYM) was significant on
seedling growth of Prosopis cineraria and
Albizia lebbek but not on Dalbergia sissoo
{(Tables 210 4), On average, mixing 4 percent
FYM increased the seedling height of
Albizia lebbek by 25°] and of Prosopis
cineraria by 15 per cent, Interestingly, when
only FYM was mixed, significant plant
response was observed at 2% FYM. The
higher rate of FYM mixing did not cause
further growth of seedlings (Table 5). With
the mixing of 2% FYM alone, seedling
height increased from 3) w0 45 cm in
Prosopis cineraria, 20 to 30 cm in Albizia
lebbek and 28 to 3% ¢m in Dualbergia sissoo.
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Table 2

Interaction effect of tank silt, FYM, nitrogen and phosphorus on seediing height (em)
of Dalbergia sissoo

Cu CIO C15 C--n Mcﬂn CD ( (}:‘)
Ny 33 46 47 48 44 Silt : 3.0
Nag 40 48 47 4% 46 N : NS
Nao 43 48 45 48 46 Silt X N : NS
Mean 39 47 46 4%
MB Mg M4 Mﬂ Mean
Ny 42 43 46 46 44 FYM : NS§
N?n 44 47 45 47 46 FYM : N: NS
Nig 46 43 49 47 46
Mean 44 44 47 46
MO M; M.; Ms Mean
C, 37 39 43 40 40 FYM X Silt: 6.6
Cio 45 50 48 48 48
Cys 48 41 48 48 46
Cay 46 46 51 49 48
Mean 44 44 47 46
Co Cu Cis Crs Meun
Po 42 45 a7 48 45
Pis 44 46 42 51 46 P : NS
Py 41 46 45 45 44 P x Silt : NS
Mean 42 45 45 48
Mn Ms Mq Mﬁ Mean
Ps 44 45 44 48 45 FYM x P:35.7
Pig 46 43 45 45 46
P 45 46 47 39 44
Mean 45 46 46 44 —

Co, Cio, Cis. Cao : 0, 10, 15 & 2075 tank silt
No, Nig, Nua + 0, 20 and 40 ppm Nitrogen
My, Ma, My, M: 0,2, 4 & 67 FYM
Po, Pis, P : 0, 15 and 30%; Phosphorus
NS : Not Significant
CD : Critical Difference
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Table 3

A
L

Interaction effect of tank silr, FYM, nitrogen and phosphorus on

seedling height (em) of Albizia lebbek

Co Cie Ch. C., Mean C.D. 5%
TNe 28 3] 5 36 32 Silt : 2.9
N.g 33 32 19 37 34 N 25
Nio 33 38 37 39 37 Silt X N : NS
Mean 30 34 37 37
M, M M, My Mean
N, 28 313 36 32 32 FYM : 2.9
N.q 30 33 35 39 34 FYM X N : NS
Nuw 33 37 40 36 6
Mean 30 34 37 34
My M M, M, Mean
C, 4 31 33 a2 30 FYM
Cho 30 34 35 35 34 Silt X : NS
Cis 32 33 40 42 37
Cao 35 3K 42 34 37
Meun 30 34 38 36 —
Cn Cw (115 C'zn Mean
P, 30 4 15 33 33 P : NS
P 3l 35 31 36 34 Silt X P: NS
Py, 33 36 3] 33 34
Mean 32 35 kR 34
M, M, M, M Mean
T p, 30 32 35 35 33 FYM X P : 4.2
Pu 2 34 35 33 34
P3y 3] 36 37 3) 34
Mean 31 34 36 33

C[]a Cw, Clb' Cgo o 0, “), 15 and 20(/)‘; tank

Nu. Nz(ls Nil]

T\r10.. Mg, M‘, Mg :

PUv P]ﬁ’ P:iﬂ

NS -
CD :

Not Signiftcant
Critical Difference

silt

: 0, 20 and 40 ppm Nitrogen
0,2, 4and 6% FYM
1 0. 15 and 3077 Phosphorus
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Table 4

Interaction of tank sift. FYM. nitrogen and phospharus on
seedling heieht (cm) of Prosopis cineraria

C" C]n C|ﬁ Cl,!o Meﬂn C D. (5(}5
Ng 36 39 12 37 36 Silt 1.8
N 37 36 16 38 37 N : NS
N 38 37 33 42 38 Silv X N 3.1
Mean 17 38 34 9
My M, M, My Mean
N, 35 38 39 32 l6 FYM:i§
Ny 37 kLS 39 34 37 FYM X N: 3.1
Nio 34 36 41 40 kL]
Mean is 7 40 kT3]
M“ M., M] Mﬁ Mdiln
C, 3l 43 42 32 37 St X FYM ;3.6
Cio 18 37 40 36 %
Cy 35 32 34 15 34
Ceq 37 i7 43 4] 39
Mean 35 37 40 36 37
Cn CIO Cm C-n Mean
P, 38 36 37 39 37 P NS
P.. 35 39 32 39 36 ShtxP:3l
Pso 39 39 33 RES 37
Mean 37 38 kR 39 37
M, M, M, M, Mean .
P, 35 36 37 19 a7 FYM X P: 3 |
P, 34 37 38 16 36
Pso 6 40 39 35 37
Mean 5 38 38 36

Cq, Cigo Cisa Co 2 0, 10, 15 and 20% ank sikt
Nu, N, N ¢ 0, 20 and 40 ppm Nitrogen
Mg, Mo, My, Mg 2 0, 2, 4 and 6% FYM
Py, Pig, Pag : 0, 15 and 307 Phosphorus
NS : Not Significant
CD : Critical Difference

TR R AP I ey e a1
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Table 5

Growth of nursery seedlings as affected hy mixing different rates of nitrogen, tank silt and FYM

Prosopis cineraria

Albizia lebbek

Dalbergia sissoo

Tank Silt |FYM
o o, -
(7o) (7e) Nitrogen levels (ppm)
0 20 40 o 20 40 0 0 40
0 0 30 32 30 20 24 28 28 37 46
2 45 44 41 30 30 33 38 45 34
4 44 43 37 32 34 33 37 43 49
6 25 28 42 28 32 36 38 37 44
10 0 4| 39 s 29 27 34 41 45 49
2 37 40 34 3l 29 42 50 51 49
4 46 33 40 29 32 44 45 45 48
6 34 34 41 35 K1 13 49 31 46
13 0 36 36 33 3l 33 3l 53 49 42
2 36 32 28 33 34 s 39 43 41
4 28 a5 39 36 36 50 45 44 52
6 30 41 13 38 53 34 49 51 44
20 0 3 34 36 3335 37 45 46 47
2 33 37 42 36 19 39 44 49 45
4 38 43 47 47 39 44} 55 50 48
6 40 40 43 29 KR] 41 47 48 52
C.D. 5%
(N ¥ FYM % Silt) NS 10.1 6.2
Effect of Nitrogen Average effect of Effect of Phosphorus : None of the species
nitrogen addition was significant on seedling i the nursery experiment responded to the
growth of Atbizia lebbek and not on the apphication of phosphorus (Tables 2 10 4
growth of other 1wo species (Tables 2 1o 4) and 6),
When ‘40 ppm nitrogen alone was ad.dEd Interaction Fffects © The meuan effects of
(data in Table 5), the seedlng height combined appiications of tank silt and

increased from 20 10 28 cm in Albizia lebbek
2%

However, Prosopis cineraria did not respond

and to 46 cm in  Dalbergia sissoo.

to application of nitrogen alone.

FYM, tank silt ard nmitrogen, tank silt and
phosphorus and FYM and phosphorus, on
seedling growth of different tree species are

given in Tables 210 4. In Dalbergia sissoo,
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Table 6

Growth of nursery seedlings as effected by mixing different rates of phosphorus. tank silt and FYM

‘ Prosopis cineraria

Albizia lebbek Dalhereia sissoo

Tank Silt IFYM
170 (o
Phosphorus levels (ppm)
0 20 40 ‘ 0] 20 40 \ 1] 20 40
O 0 34 33 36 26 29 31 403 45 38
2 39 41 4] 33 34 39 40 46 42
35 31 40 32 3t 32 39 40 39
6 4?2 35 40 RE 31 3t 47 46 43
10 0 37 39 40 32 28 31 50 44 45
2 34 39 42 32 in 36 44 30 52
4 3R 44 37 35 40 an 46 49 4%
6 35 34 35 36 34 36 RE 41 RE
15 0 32 27 31 29 30 26 42 38 51
> 34 32 32 33 34 FTRY B
4 40 36 34 39 35 38 46 39 47
6 14 33 35 42 37 38 60 43 4]
2} 0 38 38 37 33 41 37 44 56 47
2 38 37 44 i3 34 37 34 50 48
4 36 41 43 32 36 40 45 50 54
6 45 41 29 32 31 |9 48 48 32
C.D. 5%,
(Silt Xx FYM % P) 6.2 10.1 NS

mixing of tank silt alone played a paramount
role and the 10 per cent of it improved the
seedltng growth trom 33 to 46 cm (Table 2).
Coupling 2 per cent FYM with 10 per cent
increased the growth

tank st further

significantly. Thus mixing 10 per cent tank
silt + 2 per cent FYM with sand formed the
seedlings of

best mixture for nursery

Dalbergia sissoo.

In Albizia lebbek combined application
ol FYM, tank silt and nitrogen significantly
influenced the seedling growth {Table 5).
Mixing 10 per cent tank silt + 4 per cent
FYM -+ 40 ppm N increased the seedling
growth from 20 to 44 cm. Mohan et al
(1990) also reported significant response of
A. lebbek 10 finer texture and nitrogen
application. Equally effective was the treat-
ment 20 percent tank siit + 4 percent FYM.
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Seedling growth of  Prasopis cineraria potting mixture intact with seedlings.
was  significantly  influenced by various
combinations of tank silt, FYM, nitrogen
and phosphorus. However, mixing of only
2% FYM increased the scedling heighi by
50 per cent (Table 5). Mixing of 10 per cent
tank silt was also effective which may be

It s concluded I'rom the study that to
produce healthy nursery seedlings for tree
planting in arid zones, 10 per cent tank
silt 4 2 per cent FYM should be mixed with
sand for Dalbergia sissoo, 10 per cent tank
silt + 4 per cent FYM and 40 ppm nitrogen
for Albizia lebbek and only 10 per cent tank
promoting aggregation and  keeping the silt for Prosopis cineraria.

preferred for its additional advantage of

SUMMARY

Arid regions of Rajasthan are predominantly occepied by sandy soil.  The nursery stock
raised on such soil is poor and often results in beavy mortality when out planted.  Thadfore.
a pursery experiment was condeceted hy mixing different levels of tank silt (0, 5, 10 and 20°),
farm yard manare (0. 2.4 and 6",), nitrogen (9, 10,20 and 40 ppm as vrea) and phosphorus (0, 15
and 30 ppm P O as single superphosphare) to findout the suitable mixture for producing healthy
seedlings of some arid zone tree specics.  The study indicated significant influence of mixing
tank silt ard FYM, with sand, on the seedling growih of Dalbergia sissoo, Alhizia lebbek and
Prosopis cincrarfa. Response to nitrogen application was shown only by Afbizia lebbek. None
of the species responded to phosphate application. 1he potting mixture producing the best
healthy seedlings in this study were, 10 per cent 1ank silt 4 2 per cent FYM for Dualbergia
sissoo. 10 per cent tank silt -+ 4 per cent FYM 4 40 ppm nitrogen for A/bizia lebbek and 10
per cent tank silt for Prosopis eivereric Use of tank silt improved the aggregation and the
mixture remained intact with the seedling when polythene bag was remoyed.

fFafwea gz feaot 1 2faqm g 9ger 77 ge1 qrfaay £ Aot &
gt gfg av gy
Alondo g
qrvia
TIAEAIA F0F QA F 9qET VA gararE et g 0 ) garei & gmo
A0 & QY AW ST ZIT F A 0T H I A 9 g qen H 9T ¥ 1 ¥
mE T 9 fafwes wge & arAvg AT @iz (0, S, 10 |19 20°,), WA &1 = (0,
2,4 417 6°) ArzTiAF (0. 10, 20 7 40 Wi ufy @ arm ww § faa, fear & =q
") T wEsrvq (0, 15 947 30 wia wf3 g9 A oww # fyamwe, d, aY, aFar
qarrresz ) faaae #fqqn ger a3 gar Fifof & raew A 3w 3 fAn s9q37
feraor s w77 & fan Cear w1 awgaq @ gaafiar feeg ofaafan a8 e




960 [ncdian Forester [December,

giatfra frafear & qval #1 gfg a7 97 & A A ar &1 are 1 gzd an
famia a7 arrs s 7 71 G377 fAsar & mzAwa 37 &1 wfgme Faq ofafya
Feg® B gar) A1 g Srfy & wredz 37 @ wfawry ad gar awen & faA
fasgm & za sr=gaa & g3y gz OY9 @Y ¥ 10% qraE F1 18 +4% a147 a7 agrd
mrg +40 91T 9fg gg @ 9 g faar arzdiwg ofafar g3 F fag, 100 @
71 g1z MAifae feadfoor & fag v @reng &Y @ g sww 9z fadr qEar

ga7r Y7 Nfada I 96 gz 33 770 WY {9 aagg 797 787
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