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Abstract 

The climati c conditions of important g inge r (Z il1giber officil1ale) growing states of India were 
analysed with the help of Geographic Informa tion System (GIS). The Eco-crop model of 
DIVA-GIS indicated that Orissa, West Benga l, north eas tern States and Kerala are environ
mentally most suitable for ginger cultivation. 
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Introduction 

Ginger (Zingiber officiI/ale Rosc.) is a tropi ca l 
plant adapted to grow even in regions of sub
tropical climate a t high elevations. Ginger 
grows well in warm humid climate from sea 
level up to an alti tude of lS00 m above MSL 
(optimum eleva ti on is 300- 900 m). Ginger is 
grown usually under rainfed (3000-4000 mm) 
and sometimes under irrigated conditions. 
For success ful culti vation of the crop, good 
and well dis tributed rainfall during the grow
ing period and dry weather of one month 
pri o r to h arvesting is required. Ginger 
thri ves bes t in well drained sand y loam rich 
in organic matter and in clayey loam so il 
with good drainage and aeration, supple
mented with organic matter (Johny & 
Ravindran 2002). 

India is the largest producer of ginge r in the 
world. The area under the crop has increased 
to 62,000 ha in 2003 compared to 17,000 ha 
in 19S0-S1. Similarl y, the production has al so 
increased from IS,OOO t to 1,86,000 t over the 
same period (Datta el al. 2003). However, the 
area, production and yield has started declin-

ing since the ea rl y seventies; in fact the pro
ductivity has declined in absolute te rms dur
ing the nineties (Datta el al. 2003). Though 
ginger is cultivated in a lmost a ll the states, 
some of the states show growth in acreage 
while others in productivity. The aim of this 
paper is to highlight the reason for the in
crease in acreage and decrease in produc tiv
ity with the help of Eco-crop model of DIVA
GIS software. Similar models ha ve been used 
ex tensively to eva lu ate the po ten tial impact 
of climate change on shifts in the producti on 
and g rowing regions of var ious cro p s 
(Eas terling el al. 1993; Rosenzweig el al. 1995; 
Tubiello el al . 2000; 2002) . 

Materials and methods 

The data on area, production and productiv
ity (2002- 03) o f ginger were co ll ected from 
Spices Board, Kochi. The vari e ties cu ltivated 
in different s tates and the important centres 
of cultivation were a lso collected and plotted 
on the map. The data were plotted using 
DIVA-GIS to study the climatic influence on 
the produ ction and produ ctivity. The Eco
crop model of DIVA-GIS which is used here 
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stud y Eco-crop model o f DIVA-G I~ ~~~l~;! 
ef nf. 2005) was used and onl y ten p 
and rainfall a re considered . 
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Area 
under ginger cult iva tion in va rious s t a~es in India (2002-03) 

Fig. 1. 

GIS study 0 11 ginger clIlliva iioll 

tha t kill s the p la nt, Tm in-min imum average 
tempe rature a t w hi ch the p lant w ill g row, 
TOPmi n-min imum ave rage te mpe rature a t 
which the plant g rows optimall y, TOPmax
max imum average temperatu re at w hich th e 
plant w il l g row optimall y, and Tmax- maxi
mum average temperature at w hich the p lan t 
ceases to grow. In the same way for rainfa ll 
Rmi n and Rma x-minimum and max imu m 
ra infall dur ing g row ing period and ROPmin 

I' 
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and RO Pmax-optimulTI minimum and maxi
mum rainfa ll of g row ing season we re used . 
The suitabi lity m ap was prepa red on a 10-
min ute g rid a nd included the max imum di 
ve rSity of the cl im a ti c fac to rs such as tem
pera tu re and ra infa ll. 

Results and di scussion 

Correla tion be tween area and prod uction of 
g inger in d iffe rent s ta tes revealed tha t though 
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Fig. 2. Prod uctivity of ginger in various states of Ind ia (2002-03) 
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O ri ssa has a s ign ificant g row th in ac reage 
under g inge r culti va ti on dUl'lng the pe rI od 
under study over the ea rlier perIods, the p ro
d uction is low, vary ing between 3000-7000 t. 

C . ra t Ke ra la a n d O n th e co n tr a ry, lIJ a ( , 
M izol'am have moderate 0 1' low area ull?er 
culti va ti o n but ve r y hi g h prod u cti o n 
(30,000-46,000 t for Mizo ram a.nd Kera la and 
10,000- 20,000 t for C uj a rat (F igs . 1 & 2). In 
Ta mil Nadu in sig nifi ca nt g rowth 111 aCleage 

• 

Utpnln et at 

is taken care by its s igni fica nt g row th in 
y ie ld. The p roduct iv ity levels of Ta mil Nadu 
a n d C uj a ra t we re h ig h es t fo ll owed by 

. Ma nl p ur a nd U t tara n ch a l, M lzo ra m , 
Ar unach a l Pradesh (F ig. 2). It s houl d be 
noted th a t some of the s ta tes li ke Ma nlpur, 
T ' 1 Nad u A n d h ra Prades h, Ke l a la, a !TI1 I d 
Meghalaya and Guja rat have reco rd e more 

row th in yield than tha t in acreage; hence 
g d t ' ' tY I 's 11igh O n the o ther ha nd , pro lI C I V I . 

mJ Not suited o \'~ry marginal 
IQ) Ivbrginal 
• Suitable 
• \'~ry suitable 
• Excellent 

• 

• 

ECO - CROP model of suitability of ginger cultiva tion in India Fig. 3. 

GIS study 01/ gil/gel' cultivatioll 

O ri ssa, West Ben ga l, S ikkim, Mad hya 
Prad esh and Ka rn a taka showed the oppo
site t rend (F ig. 1). 

The Eco-crop m ap (F ig. 3) shows tha t th e 
su itability of gi nge r in Ke ra la, pa rts o f 
Mizora rn, Man ip ur and Assa nl are excell ent 
while Wes t Benga l and O ri ssa a re ve ry suit
abl e. It is inte res ting to note th a t Meghalaya, 
an impo rta nt sta te of g inger cult iva ti on 
having a p rod ucti vity of 5763 kg ha·l, is pa r
tia lly suitable. The eastern and wes tern parts 
of Meghalaya a re ve ry suitable, whereas cen-
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t ra l Meghalaya is not suitab le possib ly due 
to ve ry h igh ra in fa ll. The g inger bowl of 
Meg ha laya is Eas t Cara Hi ll s fo llowed by 
Wes t Cara H ill s. These two districts con trib
ut e 69% o f to ta l g in ger p rod u cti on in 
Meg ha laya (Mohan ty e/ nl. 1994), thereby 
Supportin g th e Eco-crop model's p redic tion. 
It is inte res tin g to no te that the entire state 
of Tamil Nad u is only margina ll y sui tab le but 
has th e hi ghest p rod uctiv ity. Thi s is appar
ently d ue to the culti va tion o f high y ield ing 
qu a li ty va ri eti es li ke Maran, Nadia and Rio
de Janeiro (Fig 4). 
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Fig,4. Production, number of ginger varieti es cultivated (in parenthesis) and high quality varieties 
cultivated in vari oliS states in India 



98 

O ri ssa is ve ry su itable e nv ironme nta ll y and 
has the hi g hes t area u nd e r g inge r cu lti va
ti o n . H oweve r, th e prod u cti v ity (1920 kg 
ha·l) is low. Thi s is because the crop is ma inl y 
grow n by triba l popul ati ons and de pendent 
on trad itiona l culti va rs and me thods (Ra th 
2004). In fact, the awa reness o n commercial 
culti va tion of g inge r in these a reas is less. 
The no rth eas tern s ta tes n amely, Assa m, 
Mi zorarn and Tripura, are ve ry suitab le and 
Meg ha laya a nd Manipur pa rtia ll y suitab le 
w ith good productivi ty s ince almost a ll the 
va ri eties cultiva ted a re hi gh y ie lde rs (Fig. 4). 

The entire s ta te of Ke rala and th e entire west
e rn part of Karnataka and Maharashtra are 
exce ll ent for g inge r cu ltiva tio n and the a rea 
under cu lti va ti on is also d is tribu ted accord
ingly. Kerala has a lmost 9000 ha unde r g in
ge r cult iva tion w ith a producti on of 32,410 
t. But th e tr e nd is diffe re nt in case o f 
Ka rnataka w hi ch has a low product iv ity of 
1316 kg ha-I . 

The res ults, in gene ra l, show tha t va rie ty and 
mode rn culti vation techniques are cri tica l for 
good p ro du cti v ity. The y ie ld o f g inge r has 
been re po rted to va ry grea tl y d e pending on 
cuiti va l's, clim ate, pl anting time and matu
rity a t ha rves t (Pe te r et al. 2005). A ma p was 
d raw n showing the tota l n um ber o f va riet
ies culti vated and the qu a lity vari e ti es culti 
va ted in the s ta tes (Fi g . 4). It sho",s tha t in 
Orissa out o f 14 va rie ti es culti va ted, onl y 2 
a re ve ry hig h y ie ld ing, whereas Ke ra la culti 
va tes 9 va ri eti es out of w hi ch 7 a re of good 
qu a lity. Sim ilar ly, it is ev ident that th e north 
easte rn s ta tes culti va te a lmos t a ll th e good 
qu a lity va ri e ti es like Na di a, Ma ra n, 
Thing puri, and Gurubathani w hi ch a re the 
loca l va ri eti es o f no rth eas te rn India but of 
very hi gh qu a lity. These s ta tes al so cultiva te 
China , Ri o-de-Jane iro, e tc. w hi ch a re good 
exo ti c va ri e ti es. S t a tes like Bih a r, Utta r 
Pra d es h , Kashmir, Raj as than a nd 
Maha rashtra have ve ry low a rea unde r g in
ge r cult iva ti on coupled w ith low production . 
Hence, these s ta tes a long w ith H arya na and 
Punjab, where no d a ta is ava ilable were ex
cluded from the s tudy. 

Utpa/a et . 1. 

Pe ter et al. (2005) men tioned that "en viron
men t be ing a majo r facto r infl uencing pro
d ucti v ity in g inge r, dema rcating areas hav
ing idea l soi l and cl imatic facto rs is im por
tan t to ach ieve hi g h prod u cti v ity". No r th 
easte rn s tates na tura lly have some good va
r ie ti es a nd th e ir clima t ic suitab ili ty is a lso 
good lea ding to hi g h p rod u cti o n. But in 
sta tes li ke Ta mil Nad u and Guj a ra t, the cl i
mate is onl y marg inall y sui tab le and the area 
u nd e r cul tiva ti on is low. H owever, the pro
du cti on of g inge r in these two states are sig
ni ficant, a pparentl y d ue to the use o f mod
ern techno logy. O rissa, Ka rn a taka, Madh ya 
Prad es h and Wes t Benga l w hi ch a re en v iron
men ta ll y suitable shou ld give im po rtance to 
h igh qu a lity and hi g h y ieldi ng var ieties and 
mod e rn techniques of g inge r cul tivation to 
improve the productiv ity. 
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