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ABSTRACT

An investigation into the effects of mul ching and
spacing on the growth and yield of ginger (Z ngiber
of ficinal e Roscoe). was undertaken at Samaru during the
1986 wet season. The treatnents conprised three |evels
of mulching (0, 5 and 10 cmthick), three intra-row
pl ant spacings (10, 20 and 30 cn) with the same inter-row
spacings of 15 cmand two varieties ('Tafin Gwa' and
Yatsun Biri') in randomsed conpl ete bl ock design,

replicated three tines.

The results reveal ed that mul ching significantly
i ncreased the nunber of offshoots, plant height, nunber
of | eaves, leaf area and | eaf, stem rhizone and root dry

wei ght s.

Total rhizome yield was significant and positively
correlated with yield characters. The 5 and 10 cm levels
of mulch remarkably out-yielded the unmulched treatment
by 29.5 and 21.3 per cent respectively. Generally, no
differences was observed in growth and yield at mulch
levels above 5 cm. Spacing had no visible effect on most

of the parameters studied.
The growth and yield of the two varieties differed

markedly. Variety 'Tafin Giwa was overall superior
'Yatsun Biri' and infact out-yielded it by 17.6 per cent.
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Chapter 1
INTRODUCTION

1.1 Crigin and Spread

Ginger (Zingiter officinale. doscoe) is a member of

the family Zingiteruceae and sub-family Zingiberoideaze.
Altrough very little is <nown about the origin of the
Erop, it is zenerzlly =zccepted to te a native of Tropical
South-East ~s5ia from where it spread to other warmer parts
of the world (Lewis, et zl., 1972; Freeman and Chandler,
1907; whiley, 197.). Furseglove (!'975) opined that
Arzb traaers tcok the plant from India to Zast Africa in
the 13th century while the Portuguese brought it to Jest

africa and cther parts of the Tropics in the 16th century,

skile ..cater (1942) was of tre opinion that wild fcr=s

of zinger exist in Nigeria, Edwards (1975) ctelieved that

follows, trsrelicore, tn:t the cutrenticity of the centre
of origin fcor ginger nas not veen cunfirmed.
4,z 3 20 racser
sngser is ere:nizl ro., The undergreour 'y 3=
re thicx, Y < > Errenaq, ving rige to primz=ries
seCinasries 1503 43 N g cout 'uh - Z.
SLer. re z CL3 T othe e s -
a 4 ¥ e T3 pIYs T Trd L1
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30 and 100 c¢m, is unbranched, thin and formed by sheathing
petioles of the leaves. The leaf blades are narrow and
lanceclate, and are borne at about right angles to the
stem with alternate arrangement. Flowers, when present

are small and few with purple cap and rarely preoduce fruits.

Propagation is always by portions of the rhizome.

1.3 Ecological Requirements

Ginger can be grown successfully under more acverse
conditions than most other spices (Furseglove, '975). It
is gfown as an 8 - 10 month crop in tropical and sub=-
tropical plains rising from seas level up to 1,500 m

elevation (Rajendra, 1974). It reauires =cecuate znd well

distributed rainfall of about 1,500 mm or more ana
fairly high temperature of between 20-30 °c. Altrcugh it
can be grown on a wide range of soils, it aces De=:t
well drained medium loam scils with 2 good suppl. of rimus

(Aiyadurai, 196€).

Tl Uses

Ginger is a daily requirement in nicst rnousernclis in

y

one form or the otier. Thie aried rroiz-cmrme cornstit

the major spice &znd is esteened for its [lavour,



L ing 2 usiries, 1
mrnufoetuye of cexes, tiscult It . ' uSE
re the menulcciure of ginger=tveer, cof ¥ eXs 3 -
ccokec cannec foods., Limite cepntities ©f gingsr oil
as reported bty Guenther ('65¢), inon. (7¢Cy) arnd Patel

(:972) ure used as an adjunct in flavourc an: to sote

extent as & moaifier ir. perfurmery 1roaucts =217 ccsetics,

locelily, it is used for medicin:l purposes zund ezl
alsc be ground gnd blencdea with other locel s ices live

"masoro" and "fasakwari" for use in sours anc vorridge

(kerikari and Musa, 19£5).

1.5 Yields

with proper agroriomic prectices, high yields of 27
t/ha and 37 t/ha fresh ginger heve beer reported in Incis
and Australia respectively (whiley, 1974; Furseglove,

1975) while as much as 120 t/ha has been obtzined on
experimental fields. According to Frentice (°95¢), average
yields in Jamaica are about 1,400 kg/he dry ginger during

a good season, but may fall to 70C kg/hez in a poor season,

In Nigeria, wuinn (1973) observed that although the
general husbandy of the crop &t the farmers level hacs
improved over the years, yields remzined low. It was

estimatec at between S and 12,5 t/hz.
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1.6 World Preoduction and Trade

The major ginger producing countries, according to
Senewiratne and Appadurai (1966) are India, China, Jamaica
and countries in North and West Africa. In recent years,

Australia and Japan have also started producing appreciable

quantities (Lewis, et al., 1972).

world production of ginger is about 50,000 metric
tons aﬁnually on dry weight basis (Lewis et zl., 1972).
According te Paulese (1972), 50 per cent of this is accounted

for by India.

World exports are about 9,000 metric tones of dried
ginger and of this tco about one-half is from India and
the remaining is from other ginger proaucing areas
_including Nigeria (Lewis, et al., 1972), Exports are
mainly to Europe, America and Arab countries where there

is a great demand for ginger,

1.7 Froduction and Trade in Nigeria

Southe:n Zaria in Kaduna state is the mwost important
ginger growing ares of Wigerie (liusa, 1985). Althouzh
zinger had been cultivated in small quantities in the
area and was considered a sultable crop for expansion and
nerketing, serious vroducstion of the c¢rop in Nigeria

started in 1927 (3ibbon, 1953).
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According to ilomber (1942), from time of the first
shipment in 1928 - 29 when five tons of dry ginger were
purchased at Gantan, the figures had continued to risge
up to “966 after which the civil war cazused some disrup-
tion in production, In 1972, about 1,500 tons of the
crop wis exported (Furseglove, 1975), while current
production figures are not avasilable because the
government is not aware of what is being produced or
traded (Karikarl and Musa, 1985). Recently, however, the
Nigerian Government has selected ginger as one of its

priority export crops (4Anon., 1985). ]

1.8 Objectives of the ydtudy

Although, ginger is an important crep for the populace
of Nigeria znd especially the inhavitents of Scuthern Zaria,
research work on the crop is limited. Fer example,‘
information on basic agronomic reauireanents has yet not
been publi:uhed or made available to farmers. AZRL3 (7281)
gulde, for instance, does not nave any recommendation on
spacing and although mulching treatsents are acvised, the
type and level of nulening suita&le for ginger haove not
veen investigated, There has also not been any systermatic
cultivar evaluastion to fird out which varieties =zare higzh
yielding althcugh it i1s kncwn that two vzirieties are

comnoniy zrown in tnis country.
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Since these basic zgronomic requirements are of
utmost importance in ginger cultivation {(Karikari and
Musa, 1985) and with the recent inclusion of ginger as
one of the priority export crops by the Federal Government,
it was felt necessary to study them in detail.

This work was, therefore, initiated with the objec-
tive of finding the effects of mulching and spacing and

their interaction(s) on the growth and yield of ginger,



Chapter 2
| LITERATURE REVIEW

Little research work has been carried out in
Nigeria with regards to the effect of cultural practices
on ginger production, However, some woerk has been done
and published in countries where ginger is widely grown,
A review of these findings is necessary to provide zan
adequate knowledge about the crop and to serve as a guide
to the best ways and means of growing and improving the

crop successfully under Nigerian environmental conditions.

2,17 Varieties
No systematic work on correct ¢descristion and
classification of ginger varleties grown in Jdifferent
singer growing areas has teen done so far (Kennan and

Nail, 1965).

In Nigeria also, no variety has yet teen reccummended
but "Tafin Giwa' (Bold yellow gingsar) is considered to be
the best from the commercial view point (.non, 1981},
Ciner varieties grown are "Yatsun 3iri" (Lark mnd compact

singer) 2nd one that is usually described =3 "Foreignn,
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2.2 General Effect of Mulching

The btenefits derived by mulching according to Zdmond
(1959) and Sheldrzke (1967) are mainly due to weed control
especially under black plastic, favourable changes in
soil temperature, reduced soil water evaporation, less
compaction, better aeration and microbial activity in the
soil, reducea fertilizer leaching and more carbon dioxide
availability to the plants. In addition, Lal (1975)
reperted tnat yleld losses in some crops caused by termites
in mulched plots where no treatment zgainst termite is
given, was insignificant. Therefore, it could be said with

certzinty tnat trhe nerits of mulching superceeds its

demerits,
Commeon: materials cenerally used 28 mulches include
crop resicues cut and ced on the zo0il surface, stubble

straw, dezl grasses, carried from =:sevhere =nd klack
alythene.
2edet Eifect of Y ng en Zinger
> i ng o )
& oft% ¥4 1ic cring, 2 i
S e i r -1
2en 3 11 - >
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obtained an increzse in yield of nearly 5 tons/ha of
green ginger over the non-manured and non-mulcheda rlots,

According to Kennan and Nair (196§), mulching with
green leaves soon after planting is the most important
operation in gzinger preoduction. Jozchin and Pieris (193)4)
in their own trial observed that straw mulch is definitely
beneficial in ginger precduction as yields increased
significantly by 12.2% over the mean yield., The most
important reason they gave for the increase is connected
with the chemical and biological effects of decomposed
straw. Cane trash or rice straw as mulch have zlso been
found by Owacally, gg‘g;.(1981) to be generall,; beneficizl
Lo ginger.

vonznty (' 977) experimented with ginrer cultivar
saaran, which were mulched witn banzna

0oil, The cest results with regs.rd

W

suppression uf weeds and prevention of soil ercsion were
obtained from rlants nulched with bsnesna leaves, fhirome

elds in tr= tnoree treatments i cortrol re 3

v

23,7503 17,750 znd 17,96C kg/na, rescectively,

2 e ail ffect of level of 1 X on inser
ral 1 " ( 7 e +
[ _,f 4 - 2 F
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They also rerorted that mulching with 5,680 kg/ha of
paddy straw at planting and repeated after 30 znd 60

days were found to give favourable results.

2.3 Effect of Spacing on the Growth
and Yield of Ginger

“r.e growth and development of = crop is influernced
by a nunber of agronomic practices. tlant spacing,
whether urder rainfed or irrigation conditicn is cne of
such {zrortarnt agronomic practices (Yayock, 1978).

~ccording to Furseglove E1975), the rormal sp=zcing
for ginzer is 23-30 x !'5-23 cn while Rodricues (1971)

recornnanaed a spzcing of 12=30 on arart within rows

seed rrnizomes was superior to eitner 30 or LU om while no

gigriiz_cznt difference was found in 7ields at row szacings

of LO, 30 ard 80 cm used in the “ril, Tre L0 cm Tet/een
CCWS,y ..onevar, zeve s1iutly r o and 30

1t was, rowever, emihusized that iculties In cul-uaral
cepszt = erccunterad 2N t L 3 f c
& $Eat 3% 21d . : Lo
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Muralidharen and Kamalam (1973) observed that a
closer spacing of 22 x 22 cm or 22 x 'S5 cm was found to
be better than wilder spacings. This fact is further
supported by tre work of Randhawa, et al., (1972). They
planted at "2 spacings ranging from 5 x 20 to 30 x 50 em
and reported highest yields from the sracings of terwveen
20 x 20 and 20 x 30 cn.

while taking seed rhizome rate into consideration,
Joachin and Fieris (193L) observed that a seed rhizome
rate of 2.5 tecrs per hectare gave the highest yield in
the trials conducted, Rodricues (1571), in his own
findines, concluded that the rate of vlanting varies
consicerably enong farmers but a rate of 362 - 848 kg
seed-rhizoue per Lectare is ccmmon. Correspcndingly yields

55w 73,035 kg of unteeled rnizomes

<
g‘\
~
-3
6
ot
=
@
®
pn
'_‘ h
iz

Y

er

From tiie foregoing, it would aspear, tnerefcre, that
from the rractisal stand point, the closer spacing ( 5x20
r=t

- ZCx30) 2o or niineyr seed rnlizcnme s are rreferatle,

L1H

il = 1

ot of culeking o So-cing Interaction
0




Chapter 3
MATERIALS AND METHODS

3.1 Experimental Site

The experiment was conducted at the Institute for

Agricultural Research Farm, Anmadu Bello University, 3Samaru
Zaria, during the 1986 wet season. Sarzru is located at
11° 10'N, 7° 35'E and 686 m zbove sea . evel in the Northern

Guinea Savanna ecological zone of iWigeria,

3.7 Treatments and Experimental Uesign

The treztrents tested were:

i) Two varieties cof ginger:

/ = "Tafin Giwa" (Zold yellow zinger)
7, = "Yatsun Siri" (Dark .nd cciract zinger)
4 \ a Teavgala € nie r e
15 I'ee .=V L3 - A e itz »
= o @mulcking

'y = OStraw mulch - 5 cm thick (1,5 kg/plot)

Ve = atraw muleh = 10 ¢ca t _‘(: kg/pl’:t)

4 ) £
Lil)] ree .1 A AR = )-
' = ‘5 :{ “- ‘i"
Sy = o e
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3.3 Field Operations
3.3.1 Land preparation

The experimental site was ploughed and harrowed
twice by means of a tractor to a fine tilth, Plots were
then demarcated with a measuring tape, pegged and raised
into flat beds (1.5 x 1.5 m) with hand hoes and labelled.
The gross and ret plot sizes were 2,25 @ and 0,25 uz.

respectively.

3.3.2 PFertilizer application

Phosphorus and potassium at the rate of LO kg P205/ha
and 50 kg K20/ha, respectively, were broadcast as basal
dressing before beds were made, The sources used were
single super-phcsphate (18% P205) for phosphorus and

muriate of potash (60 % KZO) for potassium.

Nitrogen as calcium ammonium nitrate (26% N) was
split applied at the rate of 100 kg N/ha, with half (S0 kg ! /ha)
applied 30 days after planting (for proper establishment) and
the remaining half at 90 days after planting (essentially for

rhizome bulking) about 7 cm away from the plants.

Seed rhizcmes were cut into setts having at [east two

™y

viable eyes and weighing between 20 and 25 g each., The

setts were planted sinely on rhe 28th June, 1586, in holes

o, 3= .
1 Wil

e ot : v -~ 3
eraad PR | Il S N

Sal
4
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N 3.3.4 Crop protection

'*'.{ Weeding was done four times at 3, 6, 9 and 15 weeks
after planting (WAP)}, weeds on the beds were removed by
hand pullihgnQﬁile hand hoe was used to remove weeds

between the plots and along foot-paths.

3.3.5 Harvesting
Harvesting was done after 29 weeks by digging out the

rhizomes with the aid of hoes when the aerial portions of
the plants had toppled over and dried out. All rhizomes
from the net plots were picked up carefully, labelled and
taken to the laboratory for further chservaticns. 3Seven
days before harvesting, stand count of the gross and net

plots was taxen,

3.4 Data Collection

3.L.,1 DMeteorological data

Data on rainfall distribvution, tenperature figures,
sunshirne hours and relative humidity for Samaru durin
experimentation pericd were caompiled znd Tre- - @ in

Table 1.

3|LL¢2 Soil fxnalyExlS

A cemposite soil sample (0-30 am derth) was *zken
Ires the exrerimentsl Tield befors tre gconmercemnsant of

the rrefact, At trhe end of the frisl, sommliesz cere ngalin
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Table 1 Total rainfall, mean temperature, relative
numidity and sunshing nours at ten-day intervals
auring the period of the trial at Samaru in 1986

Total Mean fdelative
rain- Temperature Humidity Sunshine
Month Days fall(mm) (eC) (%) (hours)
max. Min.,. &.m p.m.
May 1-10 1.2 30.1 20.4. S7 31.7 8.0
11220 18.4 277 21,7 62,9 47.2 70
21=31 29.5 28,6 20.2 55 38.3 8.0
June 1-10 353 29.8 20,0 75.6 6l.1 7.0
11-20 22.6 30,2 20,6 T74.3 55.8 9.1
21-30 24 .1 30.0 20.1 75.3 59.0 7.4
July 1-10 52.9 29.0 20.0 79,8 62.1 T.0
August 1-10 50.6. 28.1 19.3 83.0 76.9 5.8
11'20 9“.9 2605 19.7 dh—.3 66-0 7.1
September 1-10 56.L 28.0 19.5 77.5 68.9 7.1
11-20 6102 2903 1806 ?2.6 bll-.z 506
21"‘30 7503 29-3 1901 75.].!. 69-2 ?.d
October 1-10 0.0 30.4 19.1 ©07.5 56.3 79
11-20 0.0 31.5 15,8 L45.4 45.3 9.6
21=31 0.0 314 17.9 57.4 uB.i 8.1
Novemper 1-10 0.0 33.0 17.8 49,8 31.0 9.0
11=20 0.0 30.0 12.0 24.9 22.4 8.5
21=30 0.0 31.1 13.9 33.7 25,8 8.1
December 1-10 0.0 26.4 13,0 28.6 22.7 6.7
11-20 {:).O 27.0 12.-—‘ 2’4-03 20-'—‘- 6.0
21=31 0.0 26.6 12 22.4 22.5 9.5
January 1=10 0.0 21., 1,7 21,8 19,2 8.5
11-&0 0.0 L’LLa? 11‘7 1b01 15-? 9-8
21=31 0.0 23.1 13.8 24.0 21,2 10.1

Source:s Meteorological Unit, In;titute for igricultural
Research, Samaru-Zariz, Nigeria.



were analyzed to

properties using

1' 6.

by Black (1965).

7

Particle sizet

pHe

Organic Carboni:

Total Nitrogen:
Fhosphorus:

Exchangeable bases:

C.E.C,s

' \ collected as per mulching treatment. The soil samples
determine their vhysico-chemical

the following crocedures as described

Hydrometer method

In water and 0.09 M CaClZ,
using pH meter.

The standard Walkley-Black
method employing a factor
which assumes a 77% recovery.

By KJjeldahl process =
By Bray I method
By Ammonium acetate saturation

By Ammonium acetate extraction
and distillation.

Results of the analysis are presented on Table 2.

Soil temperature (°C) was alse taken using earth

thermometer at 5 and 10 cm depth as per mulching treatment

at ecacn sampling.

'The results are nresented on Table 3.

3.4.3 Assessment of vlant characters

At ten weeks after planting, assessment of growth

characters was started.

1

Samples were taken randomly at

© two weeks interval from the first row following outermost
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‘Table 2 Physico-chremical properties of the soll at the
. . experimental site before and gfter the trial at 0-3Cm

sand

sund

depth._
_ After trial according to
Soil Froperty - - Before Rulching levels {(cm)
trial '
0 5 10
pH 1:2.5 _
- Water T 5.30 .80 5.00 5.30
- 0,01 M CaCl, L 4O lhe20 4430 4,60
Organic Carbon (%) 0.46 Q.42 0.6 047
C,E.C. (meq/100g soil) 5.20 5.60 5.80 .20
Available phosphorus (ppm) 2.45 21,70 10.85 10.85
Total nitrogen (%) 0.042 0.042 0.056 0.057
- Exchangeable bases (2eq/100g soil}
 Ca , | 2.25 2,25 2.6 3.05
Mg 0.52 0.52 0.58 0.76
K | C.'6 . 0.16 0.19 0.35
Na . 0.4 0.13 0.°5 0,15
Fhysical Classification
% clay | H 1 2 11
% silt 20 15 16 18
% sand 69 73 75 71
Textural class - sandy loaﬁ loamy loamy loamy sand
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Table 3 S0il temgperature (OC) at 5 and 10 cm cepth recorded
-+ at different periods as influenced oy the mulching
treatments.

5 em (T) 10 em (T°C)

Date M M, M, M, M, M,y
26=-7-86 26.80 24.80 24.80 28.L0 2L.LO0 24.20
2 =8-86 2L..60 23,00 22.40 . 2,10 22.4,0 22.00
2-9~86 25.50 24.40 24L.10 25,10 21,20 24.00
29986 26.20 25,80 25.&80 26,10 25,2 25,10
11=10-86 26,90 25.80 2L,.90 26.20 23.30 2L.60
Mean 26.00 24.70 24.40 25.50 2L4.30 24.00

MO = No muleching

M1 = 3traw mulch -“5 cm tnick

M2 =z oStrow siulch -~ 10 cm thick
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one. Two plants per plot were lifted at each sampling

by means of a hand trowel, care being taken to recover

most of the rhizome and roots. Samples from each plot

were then put into polythene bags to minimize moisture

loss and taken to the laboratory for detail observations.

Frior to the observations, the underground parts were

- washed carefully with water taking care not to

"roots,

lose the

Thereafter, each sample was separated into its

compenent parts and the following observations recorded:

Number of off-shoots

Number of green legves

Plant height from ground level to the growing point

Leaf area: Here, the leaves of five plant samples

were detached, traced on square graph sheets to

determine thelr areas as described by Evans
(1978). . The leaves were then oven dried and
weighed, Using this lezaf area = dry weight
relationship, the leaf area of the other plant
samples were determined by proportion.

Leaf fresh and dry weight

Stem fresh and dry welight

KRhizome fresh and dry wsight

Ro0t fresh and dry weight,

Drying was achieved by heating the compenents placed in

separate paper envelops in an electric oven at 70°C for

L

at least LB hours.
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3.5 Analysis of Data

Analysis of variance was done to test the treat-
ment effects Jor significance using the 'F' test as
described by Snedecor and Cochran (1967). The effects of
mulching, spacing, variety and their interactions in all
parameters measured were of primary interest., where the
'F' test showed significance, the means were compared

using the Duncan's multiple range test (Duncan, 1955).
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Chapter 44
RESULTS

L1 Growth Characters

lts1.1 Sprouting percentage

Data on the sprouting percentagse of ginger as
influenced by mulching, spacing znd their interaction and
by variety at 8 weeks after planting (WAP are presented in
Table ;. The data revealed that differences due to mulching
levels were highly significant with the 5 cm level being the
heighest and the no mulch treatment being the lowest.

Significantly higher sprouting percentage was recorded
from the 30 x 'S cm spacing as compared to the other two
spacings i.e. 10 x 15 and 20 x 15 cm which did not differ
significantly.

The difference in sprouting percentagd was significantly
influenced by variety with "Tafin Giwa" belng superior to
'Yatsun Biri',

_There wes a 3ignificant mulching x spacing interaction
effect.Por all spacings, % cm level of mulch produced
sliliar and slgniflcantly nligizst ssrouling vercentasge thsa

all other interzctions (Table 4).

h.1,2 Number of offshoots

Tne effect of trewtients on crop esztablishment as

reflected by the number of ofrshoots ver plant is shown
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Table L4 3prouting percentage of ginger (8 weeks
after planting) as influenced by mulching,
spacing and their interaction at Samaru in 13886

Mulching level {(cm)

Treatment

v} 5 10 Mean
Spacing (cm) ]
1015 72.33%  92.50% 88.00° 8l.28°
20x15 70.50°  9u.83%  89.,00°  &y.78°
30x15 86.00°  94L.17%  91.83°  90.872
Mean 76.28% 93,832 89.61b
CSE(+) 1.11(nxs)  0.643(mxs)
Variety
Tafin Fiwa 87.37%
Yatsun siri dB.?bb
Sk () | G.52

1
Meuns followea Dy Tne same leter(s; within a treatment
are not significantly different at 5+ level of siznifi-
cance using Duncans sulting Range .est (LuvidTl).
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in Table Sa, Significantly higher number of offshoots per
' plant was recorded from the mulched (5 and 10 em levels)
than the non-mulched plots at all stages of sampling.
Although there was no significant difference between

the S arnd 10 em levels of mulch, it was observed that

the S cm level produced higher number of offshoots at 10,

12, 18 and 20 WAP.

.Spacing and no significant effect on the number of
offshoots at all sampling stages but there was a general
increase in mean number of offshoots with increase in

spacing.

Variety Tafin Giwa consis%ently produced significantly
higher number of offshcots than *'Yatsun Biri'., Therg was
significant Ainteraction involving varieties and mulching
levels at 10 and 14 WAP (Table Sb), ‘Tafin Giwa' gave
significaﬁfly higher number of offshoots at'S and 10 ¢m
levels of mulch 10 WAP and only at 10 cm level 14 WAP

than all other interactions,

L‘-l1l3 Plant he’.?_.ht

Table 6a shows that plant helght was signilficantly
influencgd by mulching. Significantly taller plants were
recorded from the mulched than non-mulched plots throughout
the trial. Within the mulched plots, the 5 cm level produced
taller plants at 14, 18 and 20 WAP but the differences were

not statistically significant.
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Table 5a Number of offshoots of ginger recorded at two
weeks interval as influenced by mulching,
spacing and variety at 3amaru in 1986.

Weeks after planting

Treatment
10 12 1L 16 18 20

Mulching levels

{cm)

0 1’33b1 1.76b 0.26b 2.11b 2.39b 1.b7b

5 3.00a u.1ba 5.69a u.63a b.28a u.Sba

SE(+) 0.35 0.01 0.74 0.549 0.0t 0.49
sSpacing {(cm)

- 10x15 2,06 3,22 4.067  4.80 L.72  3.56
28x15 2.17 3.39 S.ldy 5.00 5.20 3.89
30x15 2.50 3.23 5-3& 5.20 .30 3.90
SE(+) 0.35 Q.62 0.74 0.a0 0.6 0.50

Variety

Ny = i ) o 24 Ea ) j 5.7 ":"

Tarin Ciwa 3.07, 4.25, 6.0l u.78a 5.33, 8 2 a
[ Ti4and 1 S R4 ! ) | y -

f.otoun Bird 1'”1b 3 300 ,.w4b ﬂOb .OCb ”00

St Coao e sl . S..7 L Gk

L.eans followed Ty the some letter(s) within a treatment

are not significantly different at S level of significance

using LiFRT.
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Table 5b iumter of off-shoots of ginger (10 ana 1 weeks)
after planting) as influenced by mulching x variety
at 3amaru in 1986

fiulcning levels

Treatment
(10WaP) (14 WAP)
0 5 10 v} S 10 rean

Variety
. . b i i g (9] ]
Tafin Ciwa 1.u4b1 a.}}a B.uha B'Uobc 5.7Bb ,.33a L4.55
fatunsin Biri 1.22, 1.67, 1.33, 1,56, .00, 3.89,, 2.6
Mean 1.33 3.00 2.38 2.28 5.89 6,01
Sa(+) 0.48 1.05

1nzans fol_owed by tne same letter within a treatment are not

significantly different at 3 avel of zi.nlficance using

s sbhva @
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Table ©a PFlant height (cm) recorded at 2 weeks interval
as influenced by mulcning, spacing snd variety
at Samaru in 1986

Neeks after vlanting

Treatment
10 12 1 16 18 20

flulching levels

(cm)

0 .16.56b1 13.89, 20.00, 26,67, 23.94, 22.44,

5 25.39, 2”f78a 2%.39, 33.00, 32.89a 32.56a

10 26.uua 27.50, 28.067, 34,9, 30.33_ 29.39,
- SE(%) 1.17 1.35 1.0 2.02 117 1.0
Scacing (¢cm) )
10x15 22.11 21.50 2L.00 31.11 27.89 27.00
20x15 22.89 22,17 26.81 31.067 30.72 29.67 .
30x15 _ 23,39 22.50 27.44 31.83 28.50 27.72
52(t) 1.17 1.3 1.2 2,02 1.17 0 1.0
Yariety
Tafin Giwa 23,11 22,07 27.4Lh 33.97 30.52, 29.26

Yatsun Biri _  22..6 22,04 2..59 29,40 E7435, 27.00
35(+) 0.95 1,10 1,160 1065 0.95  0.82

mweens [ollowed Ty the saueg ieltel Witaln & treatuens

enter(s;
are not significantly different 2t &% level of asignificance
using LiRT,
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Spacing treatmer.ts were not siznificantly different
btut the wider spacings (20 x 15 and 30 x 15) cm gave <aller
plants thzan the closer spacing (10 x 15) cm.

Variety 'Tafin Giwa' consistently produced taller
plants at all stages of sampling than 'Yatsun Biri'. The
mean difference in height was howevar significant only
at 18 WAP.

There was significant first order interaction effects
on plant heizht involving variaties and mulching levels,
Both varieties produced significantly shorter plants in
the non-ﬁulched plots in comparison to the mulched plots

(Table 6b).

Le1.,4 Numnber of leaves

The numnber of leaves increased up to 18 WAP and

thereafter s tarted declining '(Table 7a). This table

o

also shows thzt the application of =mulch played an

important rcle in the formation of leaves. At all sampling

e o L L A e 1 - Ty | P P, | . I~ T ey Nin' ¥ 3
stuges, incrzacsing the level of aulelr froam 5 to 10 ¢a &id

e % JENPARE oF e e ST PRC tl : A : - -

- e <5~ i P gy i = ey SR 2 - ~ e
=sc2l’e wWale JIlgniliCafltT varietas clifrersncaes so Lar
P e + 5 & ~ - el - n " = P 1
a3 thisz charactar was concapned, finn 212" consi rEly



26

ble t¢ Flant neight(cm) of ginger (1C weeks cfter planting)
gs influercec by mulching x veriely &t Seameru in
TSuL,
cring 1 ie{Tn)
r Ther:1
rict
fir Giwe 20. 1 23.69 2t ik,
. [ == (=1
Yetsun Eiri 13.119 2¢ .69, 27.4L
C [ c
oLi+) 1.65

leans followed by the same letter(s) witnin & treztment
cre not significantly aifferent at 5, level of
significance using DHRT.
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Teble 7¢ Number of leaves of ginger recorced et « weeks
interval &s influencea by mwu.cninz, specing and
variety st Sameru

in 1S06,

Weeils eiter ;_enting
€ Liiel. =
9 20
- .W;; .....
: ‘”.,--'.‘k ",oll..-l.}-[ iz‘....-nc-: — o\.r.‘ 11.?&‘: &tE-—#[
L= £Uqcc 3 -Lua 10, .E; - 7 z ‘E: ok
23;.4..")!’; ;‘5'. .(J(-’E: L oL "-E LR § S -:02;‘?‘ :,«.93.4,&
ST (+) 1.85 2,10 7.3 ©.31 E&.63 5.73
Svacine (cm)
10x18 21.11 2L,.8¢ 57,78 ¢&7.ES 78.5€ 24.72
20x15 21.44 26,78 58.4L. ©90.22 6%.11 38.17
Veriety
Tafin Giwa 27.56,  32.7L4, 7€.15, €2.7u, 95.93, 3%.4k,
Yatsun Eiri 15.56¢ 2714 Qly u5.26b 7319, 6&.62b 18.78b
SE(+) 1,5 171 5.99 7.60 7.05 L.67
’I

Mheans followed by the sazme lettexs) w

ithin ¢ treztment are

not significantly different at 5% level of significance

using DRT



. _.-"30 |
produced significantly nigher number of lesves. Sypezcing
hed no significant effect on this churzcter but Jike
plant height it increased with increase in spscing (Table 7a)
ITne mulcning x variely inieraciion vwaz signiflicent
£t 12 and 14 WAF (Tatle 7b), /1t bo*l reriods, "Tefin Giws"

3

rrecuced significeartly mere lecves Lt 1C em level of mulcek

m

e comrered to £11 ¢ther interzetions, Fowever, both
verieties geve SIigAlicaliiay J0ver Luker ol leavea';hen
unmulched.

The infliuence o¢f egpccing x variety inlergction ¥es
significant:only et phe ezrly stages of growtih (72 WAF)
where 'Tafin Giwa' geve the greatest number of leaves at
the closest spacing {10 x 15) em (Teble 7c¢). 'Yatsun Biri!’
generslly produced significantly lover leaf number at zll

spacings.

L.1.5 Leef erea
_ The recorced deta on lesf area per plent indicated
thet mulching at & and 10 cm levels were statisticslly
at par but consistently superior tc the non-mulched.

Tzeble B8a also shows that verietzl differences were
highly significent &t all stages with 'Tefin Giwa' giving

a larger leaf aresz per plant than 'Yetsun Biri'. Spacing

L,

had mo influence on this character.
The Interaction of mulching x variety wes significant

only 2t 12 WAF. There was a general increase in leaf arez
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Teble ba

2

Spacing and variety at Samaru in 198t,

Leaf eres (cm®) per plant of ginger recorceo =t
g weeke intervel as influenced by mulching,

Trecstment

Weeks

giter rlenting

10
SE (+)

Svecing (cm)

10x15
c0x15
30x15
SE(+)

Veriety
Tefin Giwa

Yetsun Biri

Sk{+)

129,
3/5.578:

369,07,

278

28h, 7

307.67
26 .80

361.568
219.33,
23.50

121.67b
nrh

567.6?8

328,23

439,64
56.77

u82.00a
e9L.22;
L6,22

306,33,

1165.7a

1225.3a

760.67
955.33
1023.33
119.33

1169.70,
6% .18,
9543

.732.b7b
e, 67 )

-
=4

2110.338

1325
1640
182,67

23L4.50

178L..90
1180.2,,
191,46

1352

1510

1363
176,768

‘17b0a
105Y.hb
T, 32

1lﬁ'eans followed by the same letter(s) within a treatment are
not significantly different at 5% level of significance

using DHRT.
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per plent with increzssing mulch thickness for both
verieties (Table &€b). Eowever, '"Tefin Giva' a8t 5 and
10 cm levels &ngé 'Yeteun Firi' &t 10 c¢i "evel were

superior to &l] otner Interccilicl. .

La%e6 Lesi cry weivhi

@t~ yecordes on ler £ 4aF £ ¢ Iinfluerced ¢

ipir Cil:f @ sE 1 g i es Neg N
ere yresentec in Teble Sz, tetistic enslyeis of the
dete inaicetes thztl aillerences Cue te nlching levels
vere significent et ¢l]l the sampliing steges. Jncrezsing

the level of mulch did not increese lezf dry weight per

plant beyond the 5 cm level., Both 5 znc 10 cm levels of
mulch were, however, superior to the unmulched. At &ll

stzges of sampling, specing hec no significent effect on
the leef dry weight.

Veriety 'Tefin Giwza® produced significently heavier
leaf céry weight per plent than'Yatsun Iiri' zt all stages
of sampling. The first order mulching x veriety interactio
was significant only et 2 WAF (Tzble Sb). Both verieties
under no mulch condition geve significently lower lezf
dry weight per plant. 'Tzfin Giwz' wes, hLowever,
significantly superior to 'Yatsun Eiri' at the 5 and "0 cm

level of mulch.
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m
ey

e 8t The interzction cf.‘-‘eg‘. of mulchinrs » veriety
on the leaf area (cm”) of ginger zt 12 s
weeks aiter planting et damerd in 1¢EC.

Variel
“' i -—— e . —— e ——— e i — -

SE(3) 79.57

1

heans followec by the szme letter(s) within z treatmert
ere not significently different at 5% level of significance
using DFRT.
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Tible 9a Leaf dry weight (gm) of ginger recorced =zt
¢ weekes interval as influenced by nuichirg,
specing and variety at Sameru in 1866

weekes &ftler vlanting

Treztment )
10 12 g 16 16
suteking Jevels
(co)
0" - Gy 0.37, (XY Z.QQb CeitDy
5 T2u, 1467, 2,69, 5.3k, 1 E.TE
10 1.236 1.89a g.oSE ?.o3a 5.118
SE (+)  0.09  0.19  0.L0 0.786  D.EC
Speceing (em)
10x15 0.93 1.09 2,60 - L.4h2 h.55
30x15 1.03 1,46 341 "L4.9B L.7€
SE(+) | 0.08 0.19 0.40 0.78 0.€%
Veriet
Taefin Giwa 1.20, 1.61a 3.90, 3.968 5.57a
Yztsun Biri 0.73 0.97, 2.23 3493, 3.69,
SE(+) 0.08 0.15 0.33 0.6 C.LS

1I‘-ieans followed by the same letter within s treatment are
not significantly different at 5k level of significance using
D:'.;RT [}



iec_€e b The interzetion effect ¢f zmllcxing X vaeriety ¢t
1< weeks after pleniing on the leef dry weight
(g) of ginper at Samaru in 1585,
I Ly Sape. 0 Ve h o
sulching levels
(cr)

O G50, O.43.

5 IS

y | - ] 3
1(! "-lzga Ion-gsbc

SE (#) 0.27

1

leans followed by the same letter(s) within & treztment.
are not significantly different at 5% level of significance
using DIRT.
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L,17 Stem ary weight

-

Teble 10 shows the detz on ster dry weight per plant

2e irfluenceé by mulching, erscing cnd vzriet: et different

sampling stages, Stetisticzl snelyvsis of the catz clearly

4 el i 2 e ol _ o P P - C PP s u ol & -
irgicated thet mulching levels £ :uC 1C e vhich are
¢ fsticelly &t oy Tdc nericr 16 tke
- Yol - Y TsC ¢ +
Y ence C 1hF LE e r I-T‘I nt LLT iF QUL TUF

Betveer. the verieties, 'Tefin Giwe' procucea sigrificent.

per ylent ti ¢teun bBiri' at ell growth

m

hezvier. cry sten

stages.

All first znd second order interactions among mulching,

specing &nd veriety were not sigrnificent,

L.1.8 Shoot dry weight

The effects of trectments on cshoot dry weight at
different steges of sampling zre presented on Table 11,
Stetistical anezlysis of the daetez snows thet the differences
due to mulching enc veriety were significant zt every
sampling period.

Fulching st 5 end 10 cm were stztistically the same
but geve significantly higher shooi weight per plant when
compared to the absence of mulch. Tae main shtoot

weight at the 10 cm level was higher than that of the £ cum

level &t 12, 14 and 16 WAF,
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infer recorceq &1 ¢ WeeRs

Stem dry weight (gm) of ¢
¥y mulching, snzcing and

intervel zs influencec ¢
variety et Samaru in 19cC

Treztment
1c 4 - 44 -
— ._-__k_'..'; -
“ Vrbey \..‘.,t ---,‘,b l-.L»}_ -L-'h#t
"\--( . .‘rfc - . . » —dd .L E:
St (1) 0.0 017 G 27 0.61 Ol
Spzcing (cm)
10%156 C.69c U.807 168 3416 317
20x1¢8 0.E65b6 0.b12 Z.22 3.96 3.64
30x1E 0.%502 1.06 2.26 3.71 3.51
SE(+) 0.09 0.17 C.270 0.62 C.45
Veriety
Tafin Giwe 0.95 1.15a 2.59, h.BB& L.23,
Yetsun Eiri C.56y 0.63y 153y 2.Bub 2.65,

1r;eans fol
not signi
using DK

lowec by the same letter within a treztment are
ficantly cifferent at 5» level of significance
T.
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TabZe 11 Shcot weight (gm) of ginger recorded &t 2 weeks
interval zsg influenced by mulching, specing and
veriety &t Samaru in 1286

heeks after yienting

10 12 g 16 1
Lulering levels
(C:u)
.. P L e Y e o
. C.'\..-n A ,... - s\..w-'t; ".E?IC. wp 4 t-
3 7,18 ome £ aE " e oL e
- & e & ‘e ' &
10 2.93, 303G, £.07, €.8z 164030,
SE(+) 0.18 C.3E 0.66 1,0 1,30
Spacing {cm) _
10%15 1461 1.8 5.40 7.72 7.57
20755 1.62 2.13 5.70 6.67 6.67
30x15 1.93 2.52 L.30 §.30 .43
SE(:) 0018 0-35 0066 1.03 . 1.39 """ :
Veriety
Tafin Giwa 2.1Ea 2.76a 6.h9a 10.10, 10.3ha
Yetsun Biri 1.29, 1,61, 3.76 04304y, 6.774
SE(+) 0.15 0.28 0.56 0.8L 14713
1

Mean folliowed by the same letter{s) within a treztment are
not significantly different et 5% level of significance
using DHRT. : .
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'Tefin Giw:' yielced significintly higher shoot
weight per plant than 'Yatsun siri' ilhroughout the growing
sesson,

Varying the siscing felieu U Li:i.uelice the st.oot

veight yer :lent tnroughcut t e gro.irg seeson. Same
Jies tc TIrst =50 seeocrn: orier Iierictiors chicnig the
- . 3

1o 4

£.7:€ HRhizome arv weight

e aelo 05 NL.iZo@mé ary welignl per plint es influenced
by mulchling, specing anc veriety at 0, 12, 4y 1€ end 1€
whk ere presentec on Table 12. It wes observec thet
differences due to mulching were sigmificent at al} sampling
stzges. Like in most cther chareacters observed, the mulched
trectuents (S and 10) cm yieldeo stitisticzlly the same
rhizome dry weight per plant but were consistently superior
to the no-mulch treatment. ©Spezcing treetments did not have
any significant effect on rhizome dry metter yield.

The verietel differences were significant., 'Tefin
Giva' meinteined significantly higher rrizome dry weight
per plant over 'Yetsun Eiri' &t ell steges of sampling.

N¢ interaction effect zmong the different treztments was

recorded for this chearacter.




Teble 12 Rhizome ary weight (g)
intervel &s influencec bty mulcning,
spacing ene veriety =t Samar. in 7266,

2 weeks

i

4

of ginger recorded at

rrre; .tr,.ler'.t l'T&‘e}'sE.‘- '{_;il_—l-er el E;:.T.ll’}g
T z 14 0 16
MUzering levels
o (C!‘.’j)
1% I‘.JlgiL."r U.._}U-‘, e S 3 .:L)?: :J.bob
5 0.7¢_1 1.25. 3.5¢. TR -
< it o [ o
e G.bﬁa ?.iﬁa j.uca L.OEa TU.bba
55(+) 0,08 G.ze 0.5% .74 Q.55
Spacing (cm) .
10%1E 0.5% 0.69 2.1% z.52 5.43
20x1E 0.56 0.77 277 L.G3 9,30
SE(+) 0.09 0.22 0.5 C.74 0.68
Variety
Tafin Givwa 0.7ba 1.EEa B.Mua —.493 10.u3a
Yetsun kiri O‘”°b_ O.Sbb 1.&6b 3.38b 7.&3b
SE(+) 0.07 0.18 0.28 C.o0 0.5¢&

1i-seans foliowed by the same letter within z trectment are
not sigrificently different at 5% of significance using

DT,
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L+1.10 ERoot éry weight

Resuits of tne effects of mulching, spzcing ¢na
variety on root cry weight per plant 1 at 10,12, 1L, 16
and ¢ WiF are srhown in tebhle 13s. The resul o 244 »ned
foliow & cvefiniie pettern especielly between tne first
ancé secon¢ samrpling perioce but there wes & renerz] trend

e

Gl

-

lncrenent witi. tliee,

The Clfferer-an dve o rullekin: vere sy
sigrificent with ro mulching giving eignificently lower
roo. .ry wei:skt per plant ot sii samyling steges excent
gt 1€ VAP where it was &t per with & cm level of mulch,

Spacing had no significent influence on root dry welgnt
&t zll the sampling stages. The varietal differences were
significaﬁtly in favour of 'Tafin Giwa' at all stages
excert at 16 WAF where it weas not different from 'Yztsun
Biri'.

Phe intersction effect on spacing x variety was
significent at 16 WAFP (Table 13b). 'Tafin Giwa' at
20 » 15 cm specing wes superior to zll other interactions.
Both varieties af 10 x 15 c¢m space produced significantly
the lowest rootl ary weight.

L.2 EBffect of mulching, specing, veriety

gnc their interectiions on the yield and
vield comvonents of ginger

L.2.1 S8tend count at harvest

Tebtle 14z shows the data on the stand count at

harvest of ginger recorded at 28 WAP as influenced by
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Tzi_e 13e Foot €ry welgnt (gm
¢« WeeKE Irterve: &€
sTacing enC vuriety

) ¢ ginger reccrcec et
J Wil o C;.ir‘t 3

ini_ueiced

-

ce LEMETU

- &

in 10te,

Trez tment S . S
- ’-{-‘

.‘ '

(.. e LTS ".tJ . o[ ' . —"L .i.?é, \'-jibt

’.\.. "13" V& 2 . -~ o b \4.&1&"_

- < L=

sv=cing (em)
TCxT5 0.15 0.4 Ce3c 0. 4 0.€2
30%15 0.16 0.15 0.5 0.51 0.85
SE(+) 0.02 0.0c 0.0% C.08 0.09

Veriety
Tefin Giwa 0.20E 0.17a
Yetsun biri 0.53 0.12b

SE(1) 0.02 0.02

G.pha
\-.B’Ib
0.07

0.24
O.4u2
0.07

0.90,
0.63,
0.07

1means followed by the seme letter within g trectment are
not significaently aifferent &t P level of significance

using LRT
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interectior. effect of srvecing

L enting

1

D allif

—— o —— e

Tz 3t I'ne
&1 14 weers iCer
veirnt [g) of ginger
™ - P o
a8l A6
SUX15 ~UC-,

1

iezne 1-1lowec by ihe same letter(s) w thin &
treztment ere not significantly cifferent &t B« level

of signi

Ticance using DiRT.




us

b

sl € Tye Stant COul.. &l nalrvest O g_ngeYy &t zL weeks
efter ple.t iy e& iniluencec by mu. ching,
specing anc veriety at Samarv in 1666,

. o
v

10 h3.,67

SE (+) 2.32

spacing (cm)

1015 ._—.t.-'?a
«0x15 ) 3E.bﬂb
30x1E 3(.10c

SE (%) 2.32

Veriety
Tziin Giwe LB.uAa

Tefin Giwa 32.7Bb

_"

0
o

SE(+)

1

l.eans followed by the letter(s) witnin & treztment are
not significantly different at 5% level of significance
using DFRT.
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musching, Specing end veriety. Trne tzble reveeis thet

tne rezn cifference in, the number of plants per nlot

£7 n=rvest betveern the mt_ ck treztrents w=eg hiphiy
sigrniiliecznt. WG mulch trestuelt 1rocudcec signilicently
lover rnumber of planis =5 comrzred to the L &nd 10 c¢n
u ws E kG laEE Wi DS Ve b CL ¥ e Bolits
e ‘v glep hon ¢ significent eTfrre 7 o st e
et hervest. %ne 1u x 15 cm trectment wes the mosi

4
"y
™
\
i
]
m
| -
fr
m
A
N
-
]

e 30U 3 c

mad A0 Wl At (S5 SR

"

ficantly the loverst nurber of plants gt narvest,

The verietal cifferences were highly significant
with: 'Taefin Giwa' being-si;.ific;ntlf superior to
*Yatsun Birit.

Specirg x veriety interection effects on this
nerezcier are presentea on Teble 14b., 'Tafin Givua!
et 10 x 15 ana 20 x 15 cm spacings gave significantly
higher number of plants than &ll otner interections.
'Yatsun Biri' et 30 x 15 cm spacing procuced sigrnificently

the lowest number of planis et hervest.

.2.2 D hizome weight

Teble 1. & suows thet mulching hes influernced the

yielaing cepecity of ginger. The mear total cr rhizoue
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vatoelld The interection eifects of SLGCifg » variety
et 26 weens after plertirn: on the stanc count

£t hervest of ginrer : mzry in 10RF

L]

f Veristiy
ireztment e o
AL ad _\ K::..j
940 R e L o
-~ -~

1 :
Mezns followed by the same letter(s) within & treatment
are not tignificently cifferent at 5% level of signifi-
cance using DHR1
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Tiole fibe Dry rricouie yvieid (Bgfie) o finger &t
<% weerns &fler p.enilng a& ini_uencec oy
mulching, spacing ena verietyv 2t 3Samzru in
108 ¢

—_———

weekhs after Flanting

~ - -
T TS, - . y
-~ LI X r
. -ps.n.-.--_.‘tl
- LT
b SV L-ra

10 €36.10_ 1

Yztsun Biri 505.26b

SE (&) 32.31%

1
lezns followed by the same letter(s) within z treztment
are not significantly different at 5 level of signi-

10T N

ficence wusing DHRT.
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yield (ki/hz) increased significently from Lhe kg/hea
in the unmulched plots to S70.10 snd 0306.10 kg/he in
the > end 10 ci: mulched plois, respectively, which were
steiletically ine same. The 10 cn level, nowever geve
the highest mean yield.

increase in spucing hec no significant effect on
tre totel dry riaizome yield butl the 20 x 15 cm specing
gzve the highest mean yiela. -

Veriety 'Tefin Giwa' significentliy out-yicloed
*Yetsun EBiri', |

There wes & significant specing x variety interaction
(Table 18t). For variety 'Taefin Giws' there was & generdl
non=significent decreszse in yielc witn increase ir specing.
For veriety 'Yatzsun Eiri', the 10 x 4% cm specing yielded
significently lower than the 20 x» 1. ana 30 x 15 c¢m
spacings which were the same stiatistically. The 20 x 15 cm
spacing however gave the highest mean yleic in this variety.

Like in other paraueters, no significent secontd
order interaction was recorded for totel ary rnizoune
yiela.

L.3 Correlestion

Fesults of the ceombinec correlstion snzlysis of some
£ the parcmiers indiceted thiel there wes hign signficiant

positive correlation between riiizome vyield and tlant

acl bt {r=0.021), numver of Jesves (r=0. (%), Tezl eree
{0.LEE) end stané count st hervest (r=0.527) w=s precented on
tewle 1¢,  Generally, there wes significent pozitive correls

tior. between most of the paremeters anoe yield.
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Tekle 15p Totel ary rhizome yield (kg/ha) of ginger
gl 30 weeks after pianting as influenced by
: spacing x veriety interaction at Semaru in

1966

Veriety

Treziment
Tafin Giwa

Yatsun firi

Svecing {cm)

10515 706,79, 395,29,
20x15 589.595 586.116
30}{'15 oL o 511"1.36813 531 'Béab
S5E(+) 55.96

1.

lmezns followed by the same letter(s) within z treatment
ere not significently different at 5k level cf

sigrificance using DeRT.
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Table 16 Correlation tetween r

Lid

count at nurvest in 1986.

zowe ylela, nuuber of offshoote, vlant hei.n
leaf area, leu! ury weignt, siel ary weigut, rhizowe dry weignt,

.y huuber ol leaves,
root dry wei,ut

stand

il zome
Y ield
ﬁif\ﬁ.ﬂv

No. ol

w.. H alt

oi'f'sho=- neignt

ots

Rhiizome twot

welght welgnt

stand
count
at
?_hn.ﬂ.(mn.m.uﬂn

Riilzome yiela (kg/i.u)

Number or effshoots
Plant height
Nuntber of leaves
Leal area

Lead dry weignt
sStem ary weight
ihizome dry weignt
Root dry weignt

wtand count at narvest

-

0.285+
C.:..h_. P
O 40yn#
U borw
O.294*
...“o,.r.n_uvx.
....ow._,.:.
0.319%
:.....W\m (30

0.314»

0.c20**
UV.02T™#
0.L05=*
Q.u2bnx
0.768=»
0.380%~
0.336#

1

O B2ww
U. 7B«
O, 74 9%w
0. 75y»=
0751 ~~
0.509%«

- -

Oenizs=

0.7292+%
0.791»=
0.781»=
U L56%=

0.999%* 1

0.973=%0 ,97 37
0.92lF= 0,922 % 0,90~
0, GEBs*0 . Lob™ (b, 690%« O, 56T
0.505%%0,505%*0,519**(C . .71+~ (O, 5}

0.852=%«

0L 5x#

Values above 0.200 (+) .

e significulit a

e level of significunce
Values abiove 0.350(<%) wure significunt at 1. luvel of sipn

Ticiance
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Chepter &
D1SCUSSION

5.1 Effect of Mulching

The results emphasize the leneficial effects of mulching
as shown by its influence on vegetestive growth &nd yiela

components «I the rhizome.

The epplicetion of straw mulch up to 10 cm thick
significantly incressed sprouting percentage et B weeks after
planting (WAF) over the non-mulched treatment. This could be
adduced- to the effectiveness of straw to meintain lower soil
temperature (as shown on Table 3), favoureble moisture
condition, ard better geretion since sapprecieble biodeteriore-
tion may not heve occurred at this stage c¢f growth. Similer
observations were made by Edmond (1959) ard Sheldrake (19€7).
Although not significant the higher sprouting percentage
observed in the 5 c¢m than the 10 ¢r level may be sttributed

tc the smothering effect of the thicker level (10 cm),

Plant height and number of offshoots per plant were
also significantly increased by mulching. The 5 cx level
of mulch produced 30.6%X and €6,59. teller plants and higher
numter of offshoots respectively than the non-mulched
treatment, These results zre in ggreenent with that of
stem dry weight. This was expected since the ster dry
weight ie g product of both plant height and the number of

offshoots,
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The great differences so observed may be ettributed to
higher soil temperature for the unmulched plots et the early
stages of growth, In addition, the young leaves of the
unmulched plots plents showed chlorotic symptoms. This may
be partly due to the restricted root growth and therefore
poor fertilizer efficiency of the unmulched plots, These
symptoms of high temperature induced nutirient deficiency

were also demonstrated by Lal (197L) and walker (1969) in

maize,

Number of leaves anc leaf area per plant were also
significently positively improved by mulching from the early
stages of development. Both parameters incressed with increase
in age up to 18 WAP. The significantly higher values obtained
in the mulched plots could; eccording to Sheldrake {(1967), be
associated with reduced fertilizer leaching, improved microbial
activity in the soil, reduced wester evaporation and more carbon
dioxide availebility to the plants. Senescence set in after
the 20th week of planting but the process was slower in the
mulched than non mulched treatwente. All leaves were lost
in the unmulched trestment plots I, weeks before the mulched,
This preolonging of foliage lifespan by mulching was
advantageous because & longer period was allowed for the

production of assimilates by ihe foliage.

Leaf, stem, shoot and rhizome dry weights were all
significantly increased by mulcking. reduced competition
between the ginger plants and weeds for water, nutrients,
light &and other growth inputs could be responsible for

this, Similar observations were made by Quinn (1973) and
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Adelana (1978) who worked with tometoes. They noted that on
the unmulched plots there was repld weed emergence, whereas on
the grass-mulched plots weed energence was much slower.
Nevertheless, some weeding had to be done on the grass-mulched
plots snd this was virtuslly restricted to hand pulling as the
mulch prevented the use of hoe. It must, however, be noted
that increasing the mulech level from 5 cm to 10 cm level was
not advantageous es there was no significant difference in

the dry weights obteined.

Although slgnificant, the indefinite patterr recorded
for the robt dry welight especielly during the first and second
sampling periods would be attrivuted to the brittle nature of
the roots and their interwining with neighbouring plants which
might have hrevented full root recovery. Howﬁvcr. there was g
general increment with time and the mulched pleotis gave
significantly higher dry root welghts in comparison to the
unmulched ones. Better soil aerstion and lesser compaction

under mulched conditions could be responsible for thig better

performance,

In addition, Lel (1975) end Prihar et gl., (1979} reported
that in the tropics s0ll temperegtures are oftern supra~optimal,
This fact according to them invariably retarded root growth
and yield in some cereals and legumes. Mulching is one of
the approach to overcome this limitation and this could be
adduced as & reascen for the observed difference in root dry

weight between the mulched and the ummuliched plots,
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The agronomic importance of rhizome yield increase by
mulching was highlighted in this trial. A yield increment of
21.3% and 29,5% was recorded for the 5 and 10 cm levels of
mulch respectively over the non-gulched tregtment., The most
important reason could be the improvement in the fertility
status of the mulched plots as reflected on Teble 2, The
C.E.C., Total nitrogen, Aveilable phosphorus and Exchangeable
bases (Ca, Mg, K, Na) all increessed appreciebly with mulching,
The mean dry rhizome yields (L48.€, 570.10 and 636.10 kg/ha)
for O, 5 and 10 em levels of mulch, respectively) were much
lower than that obtesined in other ginger growing areas like
Jamaica where Prentice (1959) obtained a yield of about
1,500 kg/he dried ginger during & good season and about 800
kg/ha in a poor season., Differences in ecologicel conditions
and especially moisture availability eand distribution during
the growing season may explain thils discrepancy. The ginger
growing aress of Jamaica for example receive g rainfall of
about 2000 mm or more per annum which is higher than that of
Zaria (about 1,066 mm), Moreover, planting was delayed to
June ending instead of late April due to the erratic nature

of rainfall experienced during the 1986 growing season.

The increase in rhizome yield by mulching may be
asttributed to a decrease in soil temperature (Welker, 1969),
improved condition and a variety of resultant chemical

and biochemicel factors associzted with mulching.
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The moisture fector is likely toc deccie importent in
tne drier lzte sezson since yrocuctior. was under rain-fed
concition. 1n generel, yield increcses of the mulched
over the non-mulched plots coulc have resulted from the
combine effect of optimel temperciure zna increczcse of
orgenic metter thrcough tiocetericretion. Similer
observetions were msde by Cheudhry end lrihar (1674) and
Finchir et gl. (1976) while working with plentain,
Purfhermcre, effective weed control from the time of
plenting in the mulchec plotcs elimin:sted interspecific
veed coupetition on nutrienis, weter erd space to the
benefit of the ginger plunts pricr ic canopy closure,
Similer conclusion was recorded bty lcutizu (1983).fcr

plentain,

()

inger is susceptible to sone urgel induced disezses.
Theretore another fector which mezy hzve contributed to the
lower yields in the unmulched plecte is soil splash which
carries soil borne pethogens to the lower lescves of the
plents. Like many cther tropiczl aress, the northern and
southern Guinee savennz zones of llirerie sometimes experience
severe storms. KRainfzll cen be intense, LO-60 mm per hour
being; comion, and winds strong. Under such conditions and
especielly where there is no protective surfzce mulch,

soil splesh to & height of O.L m is genergl, Similer

cenclusions were drawn by Luinn (797%) for tometo.
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Generzily, trne yiele geruing from strew mulching
in this trigl is ir conformity witl: thzt oi Joachin anc
Fieris (1S34)e Trey rerortea tiet strew uulching is
cefinitely beneficizl in ginger rrodguciion as yields
increased significently by 12.2. cver tne mean Vielid,

Similer resulis were glsc ovicined by ichanty, (5%77)

npd Owedelly et gl. (1981).

dry weights ver plant of the virious rerameters slucied to
Iincrc:;e vitl increesse in spacing.

“he (rowth encyielc in the fleld indicatec two kinds
clf coempetition a= & result of specing., Competition between
plants which may be important at close spacing eanc comretition
within plents (between shoots) which ies significent et &
wider spacing anc witn lzrge number ol snoots. In this
trizl, zlthough the closer specing (10 » 1% cm) outyielded
tre wicest (30 x 15) cm, the yielc acventage cf the closer
svecing (553.54 kg/ha) over the wider srecing (£2<.L0 kg/ha)
0. ¢ cry weight besis does not Justify tre extre cost of
pianting nateriezl: for the closer spzcing. This result wes

rertly in conforzity with thet of Zeukems enct Ven Der Zeseg

(7

i ¢ ]

n their criegl with potztoes, Ther renortec thet

bt

7




58

i high yielc is cesirec ti.en specing shoulc be close.
an Znrortent exclenetior for Ligrer vielas at close
suzeing ie thet more lezves anu Shoois &re Lrocucec per
unit zres, thereby ennzeing reyia grounc cover. WLith the
iz leaf eree of closelLy spccCecd gnis, more recigziion is

ntercertec by the folicsge for conversior. into dry metter.
On the cther henc, the cecrease in dry weignis per plent
witl: decrezse i1 specing must hzve been &s & result of

comnetition between Tliants for lighT, nuirients nc water.

Tr.is competition might be sc severe zs& ctservea in this
trisl es to cecrease the crop stanc =zt nzrvest (Survival of
tne fittest). Furthernmore, wilson (1¢77) reportec that the
meximur leel eres index (LAI) celculziec for ginger st &
ity of 44,8,00C plants/hes sutstzntially exceeds
Jizt of most other root cror srecies. With tne high LAI
coserved during the period 16-18 wAlF of this trigl, velues
for tl.e vegetetive growth peremeters for the 10x1% cm specing
were lower then expected., 1his coula be attributec to ihe
cense canopy in e meture siend of pinger, whick hzs many
horizontcl leaves resulting in eXCgssive mutual shkeaing.,

Duncen (1971) mece similar observations.

L tar |

with regerc to ruizome size, increzse in specin

ov!

resulved irn ler:er sizec rhizoues per plant in comparison
1o trecdloser spacea pients., This fect mey Leve been the

reccor: wny the closer ireatment dia rnetl viell better thew
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the wicder spacing. This coulc¢ be attributec to the fzct
tnel elthough rhizome size per plant increzsec es specing
increzsec, the clousely spaced plants nac & consiaers:l
ecventege in rhizome numcers per unit zrez, lezcding to
more inense inler-rhizone competition &na rectriction
in ri.izome growth, In potetoes Findley anc Syres (1¢328),
~renncr et gl (1901) ena wurr (1974) repcertec z decre:zse
in ke yvield of smell sizea tubers witn increcse in srzcirg
betveen plents., In contrest, however, 1Hey obierved that
inereace in the number and size of tne tubers per plent
witl: wice spacing dic rol coupenszte for the reducticn in
nuzber of plants, Therefore, there wes a reduction ir totzl
vieic s sniccing cistance incressec.

1lr. yenerel, taerelore, the .eir. effecl of srecing or
rrowiu ena vielc in tnis iriel can ve attribuied To tie

differences in light interception at different specirzs.

Hijest viela wes obieinecafrom 20 x 15 em spacing. Tiis
is in conforuity with the resulte of Randhawz €t g1 (7372)

and surelicheran ané Kamslam (1973). They obteined trnzir

nighest yvielus at spacings of 20 x 15 anc 22 » 1: cm resnec=-

t-l '-'e'; 'J .

5.3 Effect of Variety

p—

<1

fariety 'Tefin Ciwa' excellea verjety 'Yetisun Eir

in yielas, yielc comronents snd vegetative growih et el
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sites of sanpling, However, the growth &né develomoment
rezuern of both virieties was similer,

Kumber of cffsnoots enc neight rer plent vere
sirnificantly higher in 'Tafin Giwa'. +<his observetion
was not in conforuitiy witih kuse (1960) who registered
cignificantly teller jlants in '"Yeicwn ziri'. Differernces
in treatment combinetione utilized in the trizls might be

recronsible for this aisperity.

"Tefin. Giwe' 150 exceeded '"Yatsur Eiri'! in leef,
ste., shoot, rhizome end root ery weightsz throughout the
trici. Tnis apperent difference with regaré to the
zbove iraits coulc be duc to genetic verietions belween
tire verieties. .

Tre results also revealed thet 'Tafin Giwa' out-
vieliced '"Yatsun Biri! b, 17.¢5.. Even the aifference in
ri.izome size is an incdicetion of this fact. The yield
acvantoge over 'Yatsun Biri' is in conformity with Muse's
findings (1966), wnerein 'Tefin Giwa' gave 13,54 greszter
vield than 'Yztsun Biri'. The larger number of shoots
per nlent (wnicnh may be genetic) in'Tefin Giwe'

ezson for tris cifference sincé each shoot

n
(o
.
o
c
o
m
h!

is ccpeble of esccumulating assimilates for onwarc
trenslocetion to the sink (rhizome).
The beiter resionse of 'Tafin Giwe to mulching

rC Ite accompenying winduced microclimate (like recucing

m

gxcesseive scil temperetures) may slen be & factor here,
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€.k Intersctions

Celie1 Speeing x bulcking

Specing x mulcning interection significently
increcsed sprouting percentczie. 5 cm level of mulch at
2ll the specinges zdcplec wzs superior to the unmulched,
Tris clearly irciceztec :row beneficial udlching is &t
wrnztever specing saorted in ginger proaouction. This
is in conformity with tle observatioxé of Jozchim and

Fieris (1¢3L) erc Kennan ané lairs (196%).

Sohie2 Nulching x» veriety

Number of offshoots wzes significantly influenced
by muliching x veriety interaection et 10 and 14 WAF.
'Tofir. Giwa' et & enc 1C cm levels (10 WAE) ané 1C cu
level (14 WAF) gave higher number of offshoots then ell
oilier interactions.8imilar results were cobtained for
plant height at 10 WAF except that in this cese there wes
no difference between toth verieties zt 5 and 10 cm levels
of muich but 'Tefin Giwe' still proaucec teller rlants
in the unmulched plots ther *'Yaztsun Eiri'. Numnber of
lc;ves, leaf arez ena leaf cry weight were elso influer.ced
by tuie interection. In @all cases 'Tafin Giwae' wes
surerior tc '"Yetsun EBirit'., This simzly shows thet

*Tafir Giwa' responds more to mulching than 'Yetsun Biri!
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5.4L+3 Specing x veriety

Th:ic interaection wes observec for nunber ¢l leesves,
stznc count at hazrvest anc totel ary rlLizome vield, Eere

also variety '"Tefin Giwe' proved to do better than 'Yztsun

E2iri' st &ll specing treet erts zcc:ted.

£.5 Correletion

“he gignificent positive correlstion between rhizome
yielc zne number of offshoots/nunber of lezver: per plot

seem 1o suggest thet increesing plent density cculc increzse
rhizome yield. Also, the highly significent positive
coerreletion between lotel ory riizoie yield on one hend and
leef zrec or tne cther implied thiat & gooC cancpy is r.ecesszry
Tor efficieit 24igrt interception for the menufacture cf
Lt Yris agrees with Duncen (1¢71) whe found thet mexioum

phrotosyninetic efficiency recuired e cznopy with & predominanc
ol verticelly oriented lecves.

The rositive correlztion between lecf dry veignt
enc rnizome yielc impliec thet high partitioning efficiency

e d e

wes necessery for high yield. These factors probebly

LT

eccounted for the varistion in ylelc resronses. petween the
two varieties.
Tzken over-zll, therefore, the pesitive correlation

between leef arez eric rnizome yvield wazs vital in the

verformence of ginger.
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SUMMARY AND CONCILUSION

The trial was carried out to determine the effects
of mulching, spacing and variety on the growth and yield
of ginger (Zingiber officinale Roscoe), The experiment
vas conducted et the Institute for Agricultural Research
Farm, Saﬁaru, Zaria, during the 1986 wet season. A
randomized complete block design with factorial errangement
was uséd. Treatments consisted of three levels of straw
mulching (Q, § and 10 cm thick) and three spacings {10 x 15,
20 x 15 and 30 x 15) cm tested on two varieties ('Tafin Giwa'
and 'Yatsun BPiri'). |

Muiching had a femarkable effect on the vegetative
growth of ginger. The number, area and dry weights of
leaves, number of offshoots, plent height, stalk dry weight
and rhizome dry weight were all significantly increased by
mulching. Rhizome yileld per hectare was also increased
significantly by mulching. The 5 snd 10 cm levels of mulch
out-yielded the non-mulched treatment by 29.°5 and 21,3%
respectively. Increase in mulching level above 5 cm dié not

increase yield significantly.

Except for sprouting percentsge, spacing had no effect
on growth, yield and yield components. However, the
closest spacing {10 x 15 cm) produced the highest number

of rhizomes per unit area but the medium spacing (20 x 15 cm)
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gave the highest yield., Therefore, 15 x 20 cm spacing

eppeared to be the best even from visual observation in
the field. Ground cover at this spacing was adequate and

it produced a good proportion of rhizome.

0f the two varieties, 'Tafin Giwa' was superior to

*Yatsun Eiri' in terms of growtl and yield,

The investigstion has, therefore, shown thet ginger
responds to straw mulching up to the 5 cn level which gave
" the highest yield while spacing was found to give little
response, -This little response to spacing may be attributed
to the fact that the critical close spacing has not been
reached, Therefore, there is a need for more work to be
carried out along this line so that an cptiﬁum spacing can
be determined, possibly by using closer spacings. Model
studies on the influence of mulching on thermal properties,
for example, thermal conductivity and thermal cspacity of
s0il in relation to crop growth sghould be conducted to
clarify the effect of thermal regime. Mulching 1s one of
the approesches to evercome this limitation. It dces not
only decrease soil tempereture hazards and lmprove soil

nutrient and moisture conditions but alsc reduce soil
erosion,

It 1s, thus, concluded that mulching influenced
the performence of glnger and yield differed beiween the

different varieties,
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