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THE SEEDING AND SUPERPHOSPHATE RATES FOR THE
ESTABLISHMENT OF DESMODIUM UNCINATUM (JACQ.) DC. BY
OVERSOWING IN UNCULTIVATED GRASSLANDS OF
WESTERN KENYA

N. C. O, Kgya and D. W, KAaLANGI*
ABSTRACT

Desmodium uncinatum was oversown in the Hyparrhenia grasslands of Western
Kenya at 4 seeding rates (0, 5, 10 and 15 kg/ha) and topdressed with 4 levels of single
superphosphate (0, 250, 500 gnd 750 kglha).

When topdressed with superphosphate the legume established and significantly.
increased the dry matter and nitrogen yields of grassland. The optimum super-
phosphate rate was 500 kgfha. There was no apparent advantage to use more than
5 kglha seed. Without superphosphate, the legume failed to establish, regardless
of the seeding rates used. Superphosphate alone had no significant effect on the
productivity of grassland by the end of 2 years.

INTRODUCTICN

Preliminary results indicate that Desmodium uncinatum and D. intortum can
be used for improving uncultivated grasslands of Western Kenya by oversowing
(Keya, Olsen and Holliday, 1971a). Superphosphate is essential for successful
establishment of such oversown legumes (Keya, Olsen and Holliday, 1971b). The
desmodiums can also be established in the uncultivated grasslands by planting
root splits (Keya, Olsen and Holliday, 1972a). Of the two desmodiums, D. un-
cinatum is commercially produced in Western Kenya and is available to farmers.
It has been observed that oversown D. uncinatum can establish irrespective of
grassland pre-treatment but as a result of economic considerations Keya, Olsen
and Holliday (1972b) recommended that where grassland was not too tall and/or
dense, the grassland should remain untreated before oversowing. Where possible
the grassland may either be grazed or burned prior to oversowing.

The survival rate of surface sown seed is usually low (Keya, Olsen and
Holliday, 1971a) and generally, the heavier the sowing rates, the better the strike
and the more rapid the sward improvement (Suckling, 1965). :

A trial was initiated to determine the seeding and superphosphate rates for
the successful establishment of D. uncinatum oversown in uncultivated grasslands
of Western Kenya. -

MATERIALS AND METHODS

Botanical composition at experiment site

Originally, the experiment site was under a woodland dominated by Com-
bretum gueinzii. In 1956, the trees and bush were cleared and stumped with only
a few trees left for shade (Bogdan and Kidner, 1967). From 1962 to the initiation
of the trial, the site was closely grazed at frequent intervals and as a result the top
soil was fairly compact. The botanical cover at the site of the experiment prior to

_oversowing was analysed using the inclined Point Quadrat Method as described
by Tinney, Aamodt and Ahlgren (1937). The grass cover was dominated by
Hyparrhenia spp. Other grasses included Loudetia kagerensis, Digitgria spp.,
Eragrostis spp., Setaria trinervia, Themeda triandra, Brachiaria spp. and Sporobolus
pyramidalis. Herbs, mainly Commelina bengalensis, formed the undergrowth.

* National Agricultural Research Station, Kitale, Kenya.
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Experimental procedures

A% x 4 factorial experiment in a randomized complete block design replicated
4 times was used. The plot size was 3 x 5 m® The treatments consisted of combina-
tions of 4 seeding rates (0, 5, 10 and 15 kg/ha) of pure germinating seed (p.g.s.) and
4 single superphosphate rates (0, 250, 500 and 750 kg/ha) at the start of the trial.,
Single superphosphate (21 % P,0;, 10% S) was re-applied in April 1971 at the start
of the long rains. The experiment was established on March 24, 1970. Planting
procedure was as described by Keya, Olsen and Holliday (1971a).

Legume establishment

Seedling counts were taken one week after oversowing using the Frame
Quadrat Method as described by Keya, Olsen and Holliday (1971a). Only seedlings
that had at least two open leaflets were counted. The seedling counts were ter-
minated 12 weeks after oversowing. For 1970, the long rains started rather early
and it was generally wet from March to October. An average of 5 mm per day feil
for a week following planting. However, there was a severe drought at the start
of 1971. (See Table 1).

Apart from seedling counts, legume establisiment was assessed by analysing
the botanical changes based on legume cover at specified intervals. The first and
last botanical analyses were carried out 4 and 23 months after oversowing. Legume
establishment was finally assessed by estimating the dry matter (DM) and nitrogen
(N) yields of the oversown grassland. Four harvests were taken and in the final
cut, the phosphate (P) content in the plant tops was determined. The crude protein
(CP) content of the DM was also calculated. The sampling procedure, DM estima-
tion and CP calculation have been described by Keya, Olsen and Holliday (1971a).

RESULTS

Seedling survival

The legume seedling numbers are presented in Table 2. In general, higher
‘seedling rates resulted in significantly more seedlings. The highest number of
seedlings was recorded 6 weeks after oversowing and thereafter there was a general
decline. There was no significant interaction between superphosphate and seeding
rate. The seedling survival 12 weeks after oversowing was 18.5%, of the viable seed
OVersown.

TABLE 2
Seedling numbers of Desmodium uncinatum eversewn in natural grassland ar various seeding rates.
Seedlings/m?
Seeding rates
(kg/ha p.g.s.) Weeks from planting _
1 4 6 8 12
b 10C* 23B 26C 22C - 208
10 20B 34B 44D 32B 33B
15 36A 72A 73A 60A 60A
Mean 22 43 48 38 38
S.E. of the mean 4 2,2 33 2.8 2.2 6.3

* Means followed by the same superscript letter down the column do not differ significantly at
5% according to Duncan’s multiple range test.

Botanical cover

The changes in the botanical cover of the oversown legume during the period
of the trial are presented in Table 3. Higher seeding rates in the treatments receiving
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superphosphate generally resulted in significantly greater legume cover which
increased with time. However, 10 months after oversowing, there was a big drop
in the legume cover possibly because of the severe drought at the time. However, at
the conclusion of the trial, D. uncinatum constituted 35 to 549/ of the total botanical
species cover in the superphosphate plots, and only 3 %7 in the plots not receiving
phosphate. Although superphosphate significantly increased the cover of D.
uncinatum, there was no significant advantage in applying more than 250 kg/ha
of superphosphate. The interaction between superphosphate and seeding rates did
not reach a significant level.

Dry matter production

The dry matter yields of individual cuts as well as the total. DM for the 4
harvests are presented in Table 4. At the first sampling (8 months after oversowing)
there were no significant differences in yield between treatments. A severe drought
after the first cut delayed sampling for 6 months. By this time the oversown legume
at the highest seeding rate increased the DM significantly over the control. However,
there were no significant differences among the 5, 10 and 15 kg/ha seeding rates.
Superphosphate significantly increased the DM yields in the legume plots in the
second and third harvests but there were no significant differences among the 250,
500 and 750 kgf/ha superphosphate rates. However, superphosphate at 500 kg/ha
tended to result in optimum yields. In the initial harvest application of over
500 kg/ha superphosphate led to a decline in total DM yield.

There was a significant interaction between superphosphate and seeding rates
in the third cut. In the plots receiving 250 and 500 kg/ha superphosphate, the
highest DM yields were obtained in the plots sown with legume seed at a seeding
rate of 5 kg/ha. However, in the plots receiving 750 kgfha superphosphate, the
lf{i)gEESt DM yields were obtained when the legume was sown at a sceding rate of

g/ha.

N yields and P uptake

The total N yields for the 4 harvests are presented in Table 5. There was a
significant interaction between seeding and superphosphate rates. There was no
significant increase in N yields in grassland alone when fertilized with 250 to
750 kg/ha superphosphate. The oversown legume plots topdressed with super-
phosphate increased the N yields of uncultivated grassland significantly. However,
applying more than 250 kg/ha did not lead to significant increases in N yields.
There was a tendency for N yields to increase with sowing rates but differences were
not at a significant level. Oversown legume topdressed with superphosphate at
0, 250, 500 and 750 kg/ha resulted in CP contents of 6.8, 10.0, 10.1 and 10.27,
respectively, in the total DM at the conclusion of the trial. The CP content (DM
basis) of the legume component receiving 250, 500 and 750 kg/ha superphosphate
was 22.3, 23.6 and 23.5%, respectively, in the last cut. The legume in the super-
phosphate plots contained 0.19%; P on a DM basis. The P content of total herbage
was increased significantly from 0.16 to 0.19%; (on DM basis) when superphosphate
was applied to oversown grassland.

DISCUSSION

The results of this trial confirmed earlier findings of Keya, Olsen and Holliday
(1971b) that superphosphate is essential for successful establishment of D. un-
cinatum by oversowing on uncultivated grassland. The results also indicated that it
might not be necessary to use more than 500 kg/ha superphosphate. Since there

were no significant differences among 250, 500 and 750 kg/ha superphosphate

rates, 250 kg/ha superphosphate could be used for economic reasons. In view of the
high cost of D. uncinatum sced, an important finding was that there was no apparent



323

Tropical Grasslands Vol. 7, No. 3, November, 1973

"Appanaadsar 90 1 pue ¢ Jo s[249] Anqeqold ajouap s109] [[ews puk [ede) "158) afues
ajdnpnur s, uesuney o3 Sujprosst Apjueoyugis JAPIp 10U Op Isaatey Aue 1o sojel ajeydsoydiodns 1o spass 10§ Ions] 1duosIadns swies sy} £ pamo|[0] SUBIA .

(smo )
(AR BG66'L B6P'8 BpLL qes’9 BpE'R qeLo"L qe69°L qeo'L Iajyewr A1p |10,
00+ qZg’0 BCG'0 180 2P0 60 9L'0 PL'O £9°0 iy
10T B)T'S BIR'T BG8T 96T°T VZ6'e VEGT V06T q15T 1£/6/51
60°0T qeaI'z BZET BEET ql6°'l BT qeLT'e qQeLI'T «qL6'] 1.9/t
81°0F 8Ll ¥ET IL'1 96°1 01T L'l 88’1 P61 0LIE1Y
XS 0sL 00§ 05T 0 §I 0l ¢ 0
Junsastey jo areqg
(ey/3y) sel syeydsoydiadng {eq/aa) ~va Curpaag
(ey/sauuo])

*saip4 Buypaas Bupdiod ip UINIBUIDUN WNIPOWISS(]

YiM umosado pup sipydsondiadns fo sjaaa) uaiaffip yitm pessaapdol pupsspis paipagtinoun up fo uononposd 130 Lip ay

¥ 414V.L



324 Keya & Kalangi—Oversowing Desmodium incinatum

TABLE 5

The total nitrogen production of an uncultivated grassland topdressed with different levels of superphosphate
and oversown with Desmodium uncinatum af varying seeding rates.

(kg/ha)
Seeding rates (kg/ha)
Superphosphate 5

rates (kg/ha) 0 5 10 15 Mean
0 90b* 76b 74b 82b g1b

250 87b 144ab 151a 16la 136a

500 9%b 149ab 154a - 165a 142a

750 105b 155a 168a 189a 153a

" Mean 95b 131a 137a 148a

S.E. of the mean for treatments = 45.3, . L
* Means bearing the same superscript letter do not differ significantly at 1% according to Duncan's
multiple range test,

advantage in using a seeding rate in excess of 5 kg/ha p.g.s. Further tests with a
wide range of environmental conditions are required before firm conclusions are
drawn. McWilliams and Dowling (1970) have illustrated the importance, for
radicle penetration, of anything that places restraint on the upward movement of
surface sown seed during germination. It is possible that establishment of D.
uncinatum by sod-seeding may lead to a further reduction in seeding rates and lead
to a better total permination and early seedling survival. However, oversowing
cannot be dismissed in favour of sod-seeding because the former is faster and
cheaper and particularly when on country that is too steep for machinery (Janson
and White, 1971a). In this trial superphosphate did not increase the DM and N
yields of grassland alone significantly and this is in contrast with earlier findings
of Keya (in press).

The total DM and N yields of Hyparrhenia grassland oversown with D.
uncinatum were lower than reported earlier (Keya, Olsen and Holliday, 1971a,
1971b, 1972b) most probably due to the severe drought between December 1970
and March 1971. Frequent grazing for a period of 10 years prior to the initiation of
the trial resulted in a fairly compacted soil which could have also impaired root
penetration of the oversown legume. The low productivity could also have been due
to a potash deficiency. It has been generally observed that tropical legumes including
D. uncinatum decline in yield under a close and frequent defoliation (Whiteman,
1969; Whitney and Green, 1969), The harvesting intervals in this study might have
favoured DM production but the CP content of the total DM never exceeded
10.2%; possibly because the herbage was mature and rank when cuts were taken.
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