NURSERY SOIL FERTILITY STUDIES - HAMEL BURSERY,
’ by Ao Bo Hat Gho

SUMMARY ;

A chemical siudy has been made of several groups of
surface soils at Hamel Nursery. These soils ranged from virgin

grassland soil adjacent to the nursery, to the old pine nursery
beds.,. *

The chief differences observed in the soils were that the
nupsery cropping has caused a decline in soll organic matter (as
measured by organic carbon and nitrogen values), and this decrease
in soil organic matter is accompanied by a decrease in the cation
exchange capacity of the soil.
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INTRODUCTION

During April, 19589 a2 series of composite surface scolls
(Omlit) were collected from Hamel Nursery.

The samples werc collected from the following arcas in
the nursery -

(12 014 pine nursery beds North of the shadehouse.

23 Bt it i1 i 5i 17

é} . Hra i i South 1 it

(Mi 01ld deciduous stock beds North of the shadenousc.

(5 New pine nurscry neds South of the shadehouse.
(These had grown one cron of P, radiata).

(&) Virgin grassland scil adjacent to the nursery.

Three composite soil samples were collected from each area,
cach composite sample being the mean of nine individual samples
collected with a constant volume soil sampler. All samples from
Jest side of Samson Brook.

_ The samples were analysed at Dwellingup in an a ttenpt to
deternmine any changes in soil fertility which may have occurred as a
result of the long term cronping for nursery stocks.

The Sollsae

The soils at Hamel are a black earth formed from alluvial
deposits. Below the surface soll this sub-soil is very variable and
ranges from a sand to an olive brown silty clay.

Analytical Dat@..

The anzalytical data for the six groups of soils is
tabulated in Appendix {(1).

(1) Mechanical Analysis.

The soils arc moderately textured, being generally loams
or silty loams. The main featurcs of the mechanical analysls data
is the high pcercentage of fine sand and silt, and this feature is
usually characieristic of certain types of alluvial soils.

(2) Soil Reaction,

The soils are acid in reaction, with pH values ranging
from 5.2-5.7. Apparently the nurscry cropping has had no effect on
soll acidity.

(3) Soluble Salts,

There are moderate amounts of soluble salts present in
the soil, valucs renging from 0.037% to 0.058%, but the nursery crops
have had very little effect on the soluble salt concentration in the
soil.

Water soluble chlorides {ezpresscd as NaCl) are cxtremely
low in all samples, boing 0.001% in all samples.

(L) Organic Matter,

Organic matter, as measured by organic carbon and total
nitrogen, is very high in these soils, even after long cropning. The
nrganic carbon and nitrogen values range from 2,67 to 5.93% and 0,153
to 0.317% respectively.
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There has been a marked change in soll organic matter as
a result of the cronping rotations.  Soil nitrogen has declined from
0.,%17% in the virgin soil to an average value of 0,186% in the old
nursery beds. Similarly organic cerbon values have decrcased from
5.9%% to 3,01% in the virgin soil and 0ld nursery Reds respectively.

This decline in organic matter is one of the bigmest
changes that have occurred as a result of the nursery cropping.
Portunately Hamel has a very big reserve of soil organic matter; bub
this loss of organic carbon could be a very important factor in |
forest nurseries where the original soil orgenic matter level 1s 1ow.

(5) Exchangesble Cations.

The soils have a high cation exchange capacity (34L.3 to
Wi,8 m,e.%), and are very largely base uasaturated.

Calcium is the dominant exchangeable cation, occupying
50 to 68% of the exchangeable metal ions. Magnesilum is next in
importance {16-39%), and this is followed by potassium (5~1L%).
Exchangeable sodium is very low in all soils.

The nurscry cropping has caused a decline in the cation
exchange capacity of these soils from 44.8 m.c.% in the virgin seil
Toun tocAdravépage value of 3742 .meeektinithe niilbedd,.tThis dceadine
in ahvioncéxahanpe teapacity. is rohrsidercd to be ducmte’ the "decling in
Boil orgondzginctter, s this material has a very high exchange capac-—
1ty ' ’ . S

The cxchanhgeable cations show considerable changes, both
in amounts and percent composition as & result of the various
rotations. (Table l.)

Exchangeable Cations,  Table 1l
| 014 Nursery Bcds ) EVirgiQ Soil
e el Conifer 4 Decidmous
Ex. Ca iimng.%'+ % | 4.0 | 65 | 8.0 60 | L.5 | 50
Ex. Hg. ' " b 1ek L 23 1 1.5 22 346 39
EXe. K B E i 0L.uB l & | 0.59 1L C.54 S
Ex, Na¥ 4 3 L 027 Looh 1 0Jd5 | L 0.22 | 2
6,15 1 100 110.2 | 100 | 8.86 .. 100 .

The most noticeable changes are the increase in ¢x-
changeable calcium in the deciduous stock beds, and the decline in
exchangeable magnesium in all beds as a result of cropping. From
the dsta in Appendix (1) this decline in exchangeable magnesium
appears to take place very ecarly in the history of the beds.

It wos also obscrved that there is an increase in total
exchangeable cations under the conditions of eropping in the -
decidmous béds, but furthcer sampling is required to verify this point.

Discussion. .

From the chemical data it appears that the most important
change in the Hamel Nursery soils due to the cropping rotations used
has been a decline in the soil organic matter. This decline in
organic matter represents o loss of some 2,000 lbs. of nitrogen
per acre Ui inches.

Tn addition to the direct loss of organic matter which 1is
the cause of the decline in cation exchange capacity, there are other
effects which can be very important in the management of the nursery
scil, The chief of these is the effect. on soil structure, which has
not been dealt with in this repori. Soil organic matter plays a very
important part in the maintenance of good s0il structure, znd the
decline in organic matter may be one of the causes of the increased
clod structure in the old nursery beds at Hamel. A further set of
samples have been collected to investigate any changes in soil struc-
ture that may have occurred in the old nursery Deds.
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