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Under drought.condition physﬁological parameters viz. stomatal diffusive resistance
{rs), transpiration rate find teaf water potential were evaluated in black pepper cultivars

under depleting soil moisture. - Results indicate the wiility of the above parameters in
screening drought tolerant types in black pepper, .

Black pepper (Piper nigrum (L.) is prown mainly in Kerala, whiere water deficit
uring ofl scason viz., December-May is common feature. Droupht 15 reparded ng
yone of the constraints in increasing the productivily of black peper. Though literature
adundant on drought studies in pcrc'nnial and plantation crops, réscnrch‘dn hlack
:pepper is scanty. The importance of physiological parameters like stomatal diffusive
ifesistance (rs), transpiration rate and leaf water potential (Y Lyis well documented in
«several research articles (Balasimha, 1988, Bawachkar, 1988: Crnﬂs,f11973: Jones er
L, 1985; Rajagopal of al., 1988). The present paper reports the utility of the above
entioned purameters in screening black pepper germplasm for drought resistance,

" One year old vines of cultivars viz., Karimunda, Kottanadan, Neelamundi,
Kuthiravally, Kalluvally, Arakulammunda, Aimpiriyan and Panniyur-1 were raised
i cement tubs (50X 70 cm), trained on teak poles. The experinent consisted of
contro!l and stress treatment. of five vines cach. The control plants were ‘watered
regularly so ns to maintain’the sail ‘moisture content at ficld capnéity (249 soil
oisture content), Treatment was imposed in the other five plants by withholding=
rrigation. The experiment was conducted in open condition in the months of. .
February and Macch, 1988 and 1989 during which there was no rain, ;
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w ” Fig, 1. Stematal response  cutve for
\,a . depleting soil moisture % in
e i |q : . . : black pepper cultivars.
N S &
n ; E
’ 1.
ga A
v VAP
L] o
\ L
i .
I
. ; '“
o)
l . !

364 ‘ : S. VASANTHA ef al-

" &1 te 7 -u
e dratent n

The soil mpisture contént was estimated by gravimetric method and soil samples.
were taken at 30jcm depth since cffective root zone for black pepper is 30-40 e
The rs and tra nspiration rate were recorded with a stcady state poromcler (LICOR;
 MODEL 1600}. ‘f Leaf water potential . was recorded  with the plant waler staius
console Model 3015 of Soil' Moisture Equipments Corporation. U.S A, The
“youngest [ully opencd mature leaf was uscd for the above obscrvations. ;

‘The soil moisturc content was depleted by 337% in stress treatment to that of -
control over a period of 20 days. Thers responsc o the depleting soil moisture -
jevels s presented in Fig, 1, and this facilitated the determination of critical soil

moisture (soil moisture % at halfmax of rs)..

The dataf cn rs.‘ transpi’ratjon rate and UL at critical soil moisture level are*

presented in Table L Cv. Arakulammunda has shown highest stomatal resistance:
and least or nilitranspiration, where metabolic activity in all probability is minimum

or nil. Panniyur-1 showed lower 1s and higher transpiration indicating its inabilit
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I Stomatal resistance (rs), transpiration and leaf water potential at critical
moisture level .

(rs :sem~'; w gm em=2s1; L.W.D. WL—bars
Control (SMC: 23.6%) Treatment (SMC : 16.7%)

TS tr YL S tr{_.' L
2.95 798 580 6.0) 4.50 8.20
41 5.45 6.00 10.04 ' 1.89 8.00
2.15 10.57 : 580 : 8.06 2.6:! 8.90
3.67 5.69 6.80 ©6.35 2.48 8,40
5.15 4.45 5.60 12.30 2.08 7.20
595 . 349 5.80 C 22,05 0.13 16,00
447 4,80 5.20 10.26 E 2.62 9.30
4.74 5.18 5.60 8.62 2.5 7.60
¥
nd to the relatively severe stréss. - Cys. Kalluvalli and Kot!nn:}_,éian sho.cd
ely high stomatal resistance coupled with lower transpiration ralj over the
N : : 1
seaf water potential rangcd from *—7.2 to —16.0 hars. Cvs. Arnkifjllﬂmmunda_
Ihighest L (—~16 bars} and had shown visible wiltin

E Sym_lfpms. Cvs.
alli and Kottanadan have shown lower leaf water potential coiiparable to
“which may be due to their actjve stomatal regulation wh

: creby it had cut
the transpiration drastically. However; stomata] regulation alone may not

aid in combating drought, since black pepper is a perennial crop.” Several
:daptatinns like leaf shedding, deeper root penetration elc. may p]hy a role in
ught resistance mechanism, - The - present study indicates that ;_l"hc'_ pepper
ats.-can be screened based on the‘-‘paramel'crs like rs, transpiration and leaf -
potential. Black pepper being pérennial crop, evaluation of such screened
? in the field for drought tolerance is essential for confirmation.
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