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Phenological monitoring in India

* Tropical phenology monitoring has been limited to
short-term studies in India*®

* Very few long-term efforts have been carried out but
not from the evergreen forests of Western Ghats.

* India is experiencing climate change effects but we
have very little information on how it affects our
biota.

*Geetha et al 2018



Monitoring in the Western Ghats




Kalakad Mundanthurai Tiger Reserve

Largest stretch of undisturbed wet-evergreen
forestsiin.southern Western Ghats.



Kalakad Mundanthurai Tiger Reserve

High annual rainfall (3000-5000mm)
spread over 6-7 months with a break of
30-40days in between

Temperatures: 14 - 28 C

Severe rainfall events are rare
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High level of Endemism — 48% tree

species and several animal species are
endemic to WG
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Broad Objectives

* Long-term trends in fruiting (1991-2021)

—Trends in fruiting differ between species that occupy
different strata in the evergreen forest.

* Global vs regional effects
—Minimum temperature is positively related to fruiting.
— Elnino effects will vary between species.

Tutin & Fernandez (1993), Chapman et al 2005, Babweteera et al 2018



Methods

Trees were first marked in 1990-91
along trails in the forests.

We also tagged 15-30 individuals of
species that were numerically
abundant in the forests.

Flushing, senescence, flowering,
fruiting, herbivory

This was done once a month.

We calculate the proportion of trees
in fruit in this analysis



Monitoring profile —
phenology and climate

Parameters

(5)

KMTR 70 800+/- 30 Flushing, 30y of
+/- senescenc rainfall
e, and
flowering, temper
fruiting, ature
herbivory




CLIMATIC TRENDS



=Nns

R2= 0.001, p

00

15

o
o
o

uley

o
o
Ty

D-

2020

2010

2000

1990

@aJimesadwa)

o o o o
< %) ~ =1 o
L 1 1 1
-
L
)
o~
)
)
o
o
¢ o
| o
. P
. o
L ]
.
.
*
o o
| —
o
&~
n
[
M
L
>
.
*
o
| O
. =
o~
.
.
[
=
| &
o
=
o o o
o -t o

__m,_c_m.w_ mmm_m>¢

year



0.03, p<0.001

R2=

321

(o)dwe| xep

2020

2010

2000

1990

Year

R?=-0.06, p<0.00001

201

T T
] [{=)]

dwajul |y

14 1

2020

2010

2000

1990

Year



—
o
o
o
Q
o
\4
o
o
~
Q
o
1l
(9]
o

2020

2010

2000

1990

12

T
[ae]

Jipuia}

Year

R?= 0.024, p<0.0001

0.251

0.20 1

T
'y o
-—

2010

2000

1990

Year



PHENOLOGICAL TRENDS



Community-level patterns
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Species trend
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Trees in frui

2020

2010-2020

2010

L]
o
b L]
o
o~ [ 1]
1
o
S
o
\~ S
=
o
(.
o
o
o
i
N
[e)]
—
L1 L]
___ 3
=7
S =
e

0.11

Bunini 4

Years

0.25

2003 were major fruiting years

1992-93,

2
5
1

N 1 n
o ! o Q
o o

(s9941 Jo doud ueay ) Suninig

0

0c¢oc¢
610¢
810¢
L10¢
910¢
ST0¢
10¢
c10¢
T10¢
0T0¢
600¢
800¢
£00¢
900¢
S00¢
700¢
€00¢
00¢
T00¢
000¢
6661
8661
L66T
9661
S661
7661
€661
661
T661

Years



—

o o
o o
S S
o 2 o
v c V]
o o o
= = =
< - <
o (98] o™
S S i
o o o
1l 1l [l

o o o

o o (a'

2010
2010

E
i
-
Year
-
-
year
-
-

-
-
2000
2000

Canopy species

-
! ]
understorey species

2010

Year

2000

0.4

0.0 1
0.6
0.4 1
0.2
0.0 1
0.0 1

cmc_%crmen_ | Buiyni4 Buynyy douq

0.1



Cullenia exarillata
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CLIMATIC FACTORS AFFECTING FRUITING



Fruiting
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Conclusion

Fruiting has shown a decline across all groups of species in the 15t
decade of sampling but has been stable thereafter.

The effects of climate on fruiting are marginal. Minimum temperature
has a positive effect on fruiting and it is also decreasing over the years
but it’s not clear if this is a reason for the decline in fruiting.

Elnino has a positive influence at low levels and not at high levels but is
not conclusive.

Climatic factors mentioned here probably have a limited direct role to
play in fruiting but there could be other factors like solar insolation
that may explain the decline in fruiting

There could also be eco-physiological factors that may be important at
the site.
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