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INTRODUCTION

Gilirteidia seplum wias introdwced to Sn Lanka dunng the last century as a shade troe
for coffee and tea plantations. Tt is now cultivated widely and, apart from shade, it s
wsed for live fences, fuclwood, staking for crops and livestock fodder. More
recently, it has been tested for use as a green manure and to redues seil crosion
through contour planting. Glincidia is commonly propagated by cuttings which have
cxcellent survival rates.
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It was recognized that in Sri Lanka, as for many other tropical countrics, the local
land races were of restricted genetic base, of unknown origin and their genctic value
remained untested. Consequently, these populations were likely to suifer a degree of
degeneration amd be sub-optimal.  In 1984, the Oxford Forcstry Institute, began
exploration of the native range of Gliricidia.  Following. systematic genecological
investigations, a sel of 30 provenances, that covered the ecological amplitude of the
species, wis assembled. Sceds of these provenances were distributed in more than
4t tropical countries for field trials.  Early results indicated that significamt
diffcrences exist between provenances for wood and leaf production. Indeed, at some
locations the best provenance bas been shown to be more than five times as
productive as the worst, A trial carreed out in the Intermediate Zone of S Lanka at
the Coconut Research Instiutc (CRI) in Lunuwila substantiated these findings.
Maorcover, the best provemance i the CRI tnal was observed 1o produce up to three
times more drv season foliage than tho focal land race. Gliricidia is alse grown
widcly and appreciated in the Intermediate and Wet Zones and has been targeted by
the GTZ {German Technical Cooperation) and ADR (Asian Development Bank)
prograstmes for promotion in these arcas. In fact, ADB has scheduled over 3 million
cuttings of Glingidia for distribution.  This demand and the above results warrants
the testing of a select group of the 30 prowenances for the Intermediate and Wert
Lones,

This study will test the growth and performance of a select group of provenances for
wood and leaf production,  Glinicidia 15 desenibed as sultpurpose, but in different
farming svstems individual troes will have different utilization priorities - for
example for fuclwood, green manuse or for fodder, Thus, twa different systems will
b tested namely;

- Alley-cropping -where trees are prown in alleys among agricoliural crops;

and
- Woodlot - where trees are grown ina pure plot with Acacia as contral.

Within this expenimental framework, thie performance of seedlings versus cuttings
will also be evaluated since cuttings are reputed to have shallower and more
horizontal rooting systems which cause increased crop competition.

DRJECTIVES

This rescarch has the following objeetives:

. To determine the relative performance of €1 sepaum provenances/compared
wath the local Land race.

s To evaluate the performance of selected provenances of G sepium for
wookly blomass productecn,

- To study the 201l improvement by (7. sepiem
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METHODS AND MATERIALS

| Site Description

Climate and Soils

The Peradeniva University Experimental Station is located at Dodangolla in the
Intermediate Zone of Sr Lanka; 367 m zbove mean sea level; recenang 1663 mm of
ramnfall amnually.  The soil is deep, with moderate structures and a friable
consistency. contaimng thick clay coatngs on ped faces and moot channels, The
parcnt matcrial s gramte gnciss and i well drained.  The soil's physical
characlenstics give no major Binitation for plant growth.

2 Experimental
Cr.sepitm Alley Cropping Trial
T reatments in this experiment included the following seven provenances:

- Monterrico, Guatamala (OFI 17784) - Ty
- Vado Hendo, Guatamala (OF] 16/44) - T:
= La Garita, Honduras  (OF1 10/86) : T3
- Belen Rivas; Nicaragua (OF1 14/86) - Ty
- Eotalhyleu, Guatamala  (OFI 14784} - T:
- Sri Lankan Local (Cuttings) - Ta

Sn Lanksn Tocal [moodlings) - Ty

Thew were ficld established in October "92. A Randomised complete Block Design
wilh 3 replicates was used {see Fagure 1),

(r.aepivm Pure Plot Trial
Treatments in this cxperiment included the following stven provenances:

- Fetalhuley, Cuatamesla (OFI L4584) =T}
- Veleon Schitan, Guatamala {OFI 1684) =l
- Monternco, Guatamala {OF1 1'T/84) =Ty
. La Ganta, Honduras {OFT TO/ER) =Ty
- Belen Bivas, Mwaragua {OF1 [4/86) =Tx
- S Lankan Local {seedlings) =Ts
- S Lankan Local {cuttinps) =Ty

The tral was established in Octaber "92 with Aeacia apriculiformis as the control
(e}, {sec Figore 2},

In both teials, a Randomised Complete Block Design wath 3 rephcates was used
{which consisted of 36 trees /plot).
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Figure 1 - Field plan far Alley Cropping
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MEASUREMENTS

i Muorphalogieal

Height {stein leasth)

Stem length, to the nearest 001 m, wag measored to the prowing point furthest from
the base.

Diarmeter

All stems exeecding 10 mmin diameter at 0.3 m above goovnd level were measured.
'len.: il dinomicter was caleulated from:

3 (di™+ds +.nd’ ) in

where;

d: = diameter of stem | da i diamuter of stem 2
d. = cimeter of stem n

Mumber of Branches

At 30 em height, stoms having more than 10 mim in diamcter were considored.
Diameter at Breast Height (DBH)

DBEH was measured at 130 cme above sround level,

Woodv Biomass Production

The dry weight of stem and branches which were more than 2 om i diameser were
taken. 4 regression analyais was camed out using,

Y.=  bo+bl+IFH

ke

Y = Predicted total woody biomass {g) D = [Hameter (em) at brease beight
H = Taral heieht ha = Constant

1 = X CocfFicicet

2 Soil Analysis

The following measurements were taken:

- So1l pli - Determuned electrometnically using a pH meter.

- Total Nitregen - Deternned using Kjeldahl method.

= Available Phozphomes « Determined using spectrophotometer

- Exchangeahle Potassium - Determined wsing flame photometer

3 Yield
The yicld of Agricultural crops was measured.

RESULTS

1 Alley Cropping Experiment

Height

The treatménts gave no sigmificant differences during the first month (November),
however, they showed differences from the second menth (December) up to lopping.
Treatment & (focal cutting) was the tallest (360 cm at 11 months old} and it was
significantlv better than other treatments.  During the first seven months, treatment |
(17784) showed pood performance and fater it was overtaken by treatment 3 (10/86).

b

o
.
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Treatment 5 {14784) was the shortesl of all réatments up to lopping period (Table

1.

Tuble 1: Height of (. sepivm in Alley Cropping {cm)
THET TIME PMCsTEH 3

1 2 i A 5 f T i U 103 11

Th N 05 12E  tawE 1366 |6dy 2354 ABEZ 3ERE  AlEs  d3sah
i =30 1l Ihxas Laa KLy 138% 754 2TEe K34 FTR4A T
LE. 1 1073 L9 L38  1d4% 424 3019 -2TON RGSY Akk) 4133 h
I L4 950 e 109 II0E 1308 BRI 264 3365 3TIA aush
L 5D 247 s T3 1166 139 846 267 FI42 361 A55h
Th ] 1538 1RSI R9F  TTRS 3RS dA00l. ads J0kn  S87a
T 443 WES S 1309 1234 131 1604 Q05 CITRS  A3A ATET as
Lo L3 2%

Commyen letier indicates pon-significance differcnces among provenances -according
to DINMRT (alphat = 0.05)

MNumber of Branches

There was no diffégrence in the branch number from the first monih up to lopping
amang the treatmients. Treatment 7 (local secdlings) had 5 branches compared to
other reatments which bad only 3 or 4 branches, T (14/84) was one of the superior
provenanecs throughaut the eotird grovang scason (Table 2.

Table 2: Number ol hranches in . sepinm in Alley Cropping

THT TIME (MOTHY

1 T £ 4 3 i T § kel 131 11
Tl 253 r 44 e 151 174 133 398 L o 480 435 4431
2 Z.ul T 37 A IEY AT 4H 45T 40E 0 9 d0dab

T3 LAl A QO SR T4 4580 437 400 3TF 0 Lde Rk
T4 R LAY LT A5 CASE 36 3Bb. E463 - AL FHouk

I's i 7 2.0 1.5 3£ 4686 545 567 44 443 5.04a
T 50 g 4% LR 10RO 6T haR AR AT 1aTh
LY L&

Common letter indicates non-significance. differences among: provenances according
tei DMMRT (alpha = ,05)

Basal Dhvameter

The freatments showed significant differcnces during all 11 months. Treatment 6
{hocal cutting} had the highest basal diameter (4.8 cm) which was significantly
different to all ather treatments (3.5 - 4 cm) . Treatments 1 (1 7/%4) and treatment 3
C10786) followed treatment & (local cutting)  Treatment 5 (14/84) had the lowest
basal diameter (Table 3).

Diameter ot Breast Height (DBH)
DBI showed a trend similar to basal diameter, Treatment | (17/84) with 3.05 cm
was the most outstanding (Figure 3).




Annual Foreshy Symposiim, 1995

SN
23
_. 256
5 2
R
i |
5
05
o
T..-: T3 15
BH fom] 3.35 242 2898 2.52 23 .’-'.q-: T4y

Ureatment

Figure 3 - DBH of €@ sepins alley eropping in September (11th month)
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Figure 4 - DBH of 7. sepiem pure plot in September (9th month)
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Biomass Production (WOOD BIOMASS)
Treatment | (17/84) and Ty (Jocal cutting) showed 0,89 kg and 1.07 kg respoctively
All the other treatments showed about .65 kg (not significantly different); (Fablc 43,

Table 3: Basal Diameter of (7 seplumin Alley Crnpping

JIRT TIME (MONTI

. I 2 3 4 = & 7 4 I i i
Tl 0T LA3 ka2 §al Lol 2l 246 B3R 32 373 sk
T2 .60 122 140 kst LB LA ZES 0 269 B4 35 3
T3 .83 L33 159 Ly LTR. 24 232 279 39 370 3&sh
T4 .74 B27 147 -Lak 143 173 205 :E6 322 153 3467

I3 03 93 B3 137 148 147 200 X537 519 340 355
EL 2.65 278 A& SR ZIT RE20 337 aRe 431 462 O 4.Tha
| R4 132 143 149 1481 LM 205 274 207 350 S6ab

et 037

Comman letter indicates non-significance differences among provenances according
ta DNMRT (alpha = 0,05)

Table 4: Wondy Biomass Production in . sepism in Alley Cropping
{dry wt in gm).

TREATMENT WEM CONSTANT X - Coeff R*
{grams)  {bod ithly
T {1784) 83725 2765 203 (R
T3 HKEa) Ti5.04 0662 (h223 .ORd
T4 (14788} b (M) U478 223 ]
T (14784 39753 [ [ 1.241] {1979
Té (LAC) *INee o) h27 0221 9972

* Woody biomass production shows significantly better than others according to
DNMRT (sipha = 0.05)

2 Pure Plot Experiment

Height

Freatments showed significant differences from Janvary to Septomber, Among the
treatments, significant differences were also recorded,  Treatment 7 (local cutting)
shawed a signiticant difference compared to other trestments in jts fast growth (413
em, which waz 25 times mare than the control), The controd {Acacia) was vy sl
growing during the fast 2 months and it was the poorest perfarmer, Treatment |
(147840 was the second best in ranking (262 cm) followed e Ty {108RY, Th (16584
and Ty (local scedlings).  Especially with time, Ts (local scedlinps) showed
improvement {Table 5). '
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Table 5: Height of &, sepiuwm in Pureplot (em)
TRT  TIME (MONTIH _

| ¥ i 4 3 fy 1 3 g

Tt (% SLC R T = N 0 R b fd 0 BAA63 0 IELS4 AT el 91 h
T2 4BET SIMY JATH O BTH  TRAT 12228 D05 23198 J4BS1 D
T3 SEd 833 5307 [CEE) i O annd 134,27 §GRER PR32 b
14 43T 5108 Ll 5564 o) s DR [RAR . R3:EY 1l h
13 StElo 624N 6234 nEEY YRS R R iR T 1TaTh
T 40 512 AL G4y 924 j238T IBWS6 ERLLRG 2197 b

i 8426|2585 L0RaY 1FTR0. R I3E0l AREEE A0d9Y LR
TR 3058 320 4830 BT6E 90ES 1D 13440 16347 16730 N
oV R

Common letter indicates non-significance différences among provenances according
o DRMET {alpha = 0.03)

Mumber of Branches

A sipnificant difference was observed over bime: Treatment 3 (E7784) showed an
excellent performance, averaging 5 bmnchi‘,s, festlowed by Ty (14/84) and Ts (147863
Bul just before lopping (during the #th and %th months) the conlrol [deocin
ayrtenefiforeis) showed the best pecformance (14 branches) which was sigmificantly
different 1o all ather treatments {Tahle 6],

Table fi: Branching of (. sepiunr in Pureplot
TRT MONTH B
I 2 1 4 5 5 7 8 9
T d.11 L 481 50l 547 4.60 A la 4.83 Soo0 be
T2 281 245 389 62 405 4.17 4.43 414 4,74 cd
T2 463 5,00 5,15 5.04 LAY 500 - 5.3 020 b
T4 252 261 2.6l s EfE S I8 2.50 2 3.0kl
] 5 132 1 354 453 4.0 4,16 4.75 4.97 cd
Tn 30 3.59 4.4 g 518 4,81 475 447 482 ed
™ 2. 105 R KR 297 308 2.Mm s I.o%e
T4 268 .42 T4 4.55 .43 S04 fG5 .54 15,73
Ly a7
Common letrer indicates non-significance differcnees anwng provenances according
to DNMRT (alpha = 0.05)

Basal Diameter

Treatments showed significant differences for all ¥ months. Ty (local cutting)
showed significant differences from other treatments and was ranked fiest (4.5 om)
followed by T (1484), Ty (Acacta) showed the poorest performance (only 2 cit)
which was significantly different to other treatments (Table 7).

Diameter at Breast Height
The bazal diameters at breast height also showed g ranking order similar to that for
basal diameters (Figure 4}
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Table 7: Basal Diameter of €7 sepivm in Pureplot (em)

i 2 e e T ==y 8§ 0
Ti 2% 133 3% 1.4 174 2.1 LK 2T B L
T (K1 1 L1T BN .31 180 228  rs83 2.88 be

il L.an SR T S R I.23 .o 1.%% 233 26lc
T L0 o9 LI LR 12T 1ed  21% 257 2EThe
i L3g 1a% L2l | L2%  lod 203 2350 262c
TG [0 1% 116 I.22 1.52 1.7] ok 21D et
T7 ied 2T 206 IR 289G A3h o RT4 JUh 445a
T8 035 041 048 059 085 114 resn 1% 147d
85 ¥ M)

Commion letter indicates non-significance differences among provenances aceording
to DMNMRET (alpha = 0.03)

3 Soil Analysis,

Alley Cropping Experiment

The azsumption was made that along the block, the inttial nuirent statis had no
gradient. For pH and Nitrogen (N} no significant diffcrcrces were observed, The
treatments showed significant differences among themselves for Phosphomus (P and
Potassium (K) at the 1ith mowth,  For P, teeatment & {loead cutting) showed an
excellent performance (which was sigmbicantly different), followed by treatments 3
(L6, 4 (1 EG and 5 {14/84), For K, treatments & (local cutting) and 4 (14/86)
showed better performances, followed by Ty (170840,

Although treatments did not show any sigmificant differences among themselves for
N, thenr contnbulion of ™ 1o the soil was very high (40 mg N/ 100 gm soil) compared
to the initial stats of the soil N (Table &

Table B: G sepivm Alley Cropping - Soil Status (11 monthz)
TREATMENT pH  N{%] P (mg/ka) K {meg/LOGBCH

17/84 (T1) 473 011 135 bhe D67 b
|68 (T2) 483 010 13.0 «d .44 ¢
LG (T3) 476 012 140 h 046 ¢
14786 (T4) 486 016 135 he 052 &
L4/%4 (T5) 480 010 1254 D43 o
Leutting (T61 500 014 160 a 052 a
LseedlingTT) 490 010 1254 64 b
INITIAL 502 008 125 042

v 3.15 303

Common letter indicate non significant differences ameong provenances according to
DMMRT (alpha = 0.05)

Celiricidio Sepivm Pureplot

Again, the assumpticn was made that along the block the iniEal nutrest status had
no gradicnt. - For pll and MNitrogen (N) no significant differences were observed. For
patassium (K) and phmphnr‘u«t (™M mgnfmn: d1ffLr:m:-.::5 were ohsery .:d “Troatment

g%g;gwg "‘5,;.‘“"‘3"‘._3‘-"5&.;.?.? ......

2
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I {14/84) and treatment 4 (10/86) showed significant differences for Peompared to
all the other treatments and treatment 6 (local seedlings) performed the worsl - at the
Oth month, For K, all treatments showed significant differcnces compared to the
control; and treatment 7 (local cutting) showed the highest performance which was
sipnificantly different from cther treatments,

When compared to- the initial status of the soil. after 9 mounths the unprovement of
soil M owas considerabls (by about 40 mg! 100 g of sodd} and statistically significant
The contral, Acacia, fixed the highest amount of N (80 mg/ 100 g soil) compared fo
the other treatments (Table 5.

Table 9: &r. sepingm Poreplot - Soil states (2 mionths)
TREATMENT  pH N{%)  Plmpkg)l K (neg/lO0)

1484 (T1) 493 012 185 a l44 &
16584 (T2) 476 013 00 b 1.53 be
1784 (T3) 4. 73 014 0l b 152 he
/86 (T4 303 014 105 a 150 be
14/86 {15) 486 Q.12 I b5 b
L.scedling (T&) 4380 (.14 6.5 ¢ 153 b
L cutting {T7) 495 .14 [0 a 210 8
Acacia (T8} 493 Die 100 a 108 d
INITIAL 503 (.08 8.2 1,00
cv 3.93 3.28

Common fetter indicates non significant differences among provenancss according 1o
DMNMET (alpha = 0.05)

4 Yield of Apricultural Crops.

Cowpea {MI 35)

The vield showed no significant differences except that of Ts (14/84), having 399
kpha (Figure 5)

Mavee [Badhra)
The wield of Ty {14/34) showed the highest yvield of 4954 ka'ha, although so
significant diffcrence was observed (Frgure 5).

DISCUSSI0ON

The growth of the local cutting was found to be the best in both pureplat and alley
cropping. It showed fewer branches but, duc 1o its height and best diameter at breast
height, it performed well in the production of woody biomass, Usuatly cuttings make
shallow horizontal rools along the top soil.  Those roots are strong and active
comparc to seodlings and get all the nutrients required from the soil.  The
performance of seedlings was o Itle better during the later stage (just before
lopping). This was dug to their adaptation to the environment at a later stage afier
being transferred 1o the fetd fom the nursery.
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The number of bianches amd the rate of ginth growth at 30 cmy height dropped
suddenly fram April o May and in some cases from May to June. This was doe o
ther effect of the drooght wiich occurred during that penod.

For biomass production, a positive correlation was found between cross sectional
arca and biomass. Wood biomass is the most useful measure of yicld in spotics
grown for fuelwood production.  LeaFand pod biomass were excluded from the OF]
biomiss stutlics for two reasons. Firstly, there are major scasonal changes. Most of
the species lose their leaves in the dry seasons. This makes méasurement at a single
point in time almost meaningless, especially as the phenology: of each species is
difforent and they lose thewr leaves at different times.  Sccondly, the tmng
i{phenology) of foliage production, as well as the partitioning of drv matter between
different parts of the tres, can be mamipulated by the adoplion of particular lopping

TEELTIES.

The improvement of soil N (significantly different compared to the initial status of
soil M) bv €5 sepirm was glearly observed - this resulting from 1ts ™ Fxing ability,
Since (7 seplum 3% a legume, the soil P owas also improved relative to its imilial
status.

CONCLUSION

The growth of Iocal cutting was the hest comparcd 1o all other provenances - namely
OFL 14784, 17784, L0786, 14786, 16784 and local seedhngs which were used for flus
exporiment.

Moxt to local cutting, the provenances DOVARG, 14/84, and FRG contributed well 1o
improving the soil. Local cutting and !7/84 can be recommended for good woody
hiomass prodoction,

Local cutting, 14/84 and 17/84 can be recommendad as suitable provenances for the
Intermedsate Zone of 5 Linka (especially in mid-countey) when the prowtl,
hiomass production, soul improvément and less competition with agrnicaltural crops,
arc congidered,

A better performance of 14744 could be achicved in pure plots than in alley cropping,
although it showsd a higher vield of agricultural creps in the alley cropping
exporiment.  The provenancg 1784 performance was good in alley cropping
compared to the pure plot experiment, &0 it can alsp be recommended for alley
cropping in the mid-country Infermediate Zone of Sn Lanka
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