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and Mn rclieved the trees from chlorosis and
produced the healthy green leaves which in tumn
resulted in higher  assimilate  synthesis  and
parlitioming 1o the fruit growth and resuolted in
gher frmt yield.
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PHYSIOLOGY OF CHLOROSIS IN SATHGUDI ORANGE
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ABSTRACT

Studies were conducted in chlorotic trees of Sathgudi orange to find out the physiological
components of chlorosis, The results revenled that the chlorotic leaves recorded low levels of zinc,
iron and manganese and a higher activity of chlorophyllase and thus low chlorophyll conteit
(yellowing of leaves), Reduced photosynthetic rate combined with low yield was- recorded in
chlorotic trees. Correlation analysis revealed that chlorosis had positive nssociation with
chlorophyllase activity and negative association with zinc, iron aond maonganese content,

photosynthetic mite, chlorophyll content and yield,

KEY WORDS :

. In Tamil Madu, chlorosis of Sathgudi orange is
asswming a serious problem. The yellowing or
reduction in chlorophyll content of the leaves
(chlorosis) has been reported to be due to the
micronutricnt deficiency (Dhingra and Kanwar,
1963). Chlorosis generally increases with the
decrease in chlorophyll content which is activated
by an increase in the chlorophyllase activity (Purvis
and Barmore, 1991). However, much work remains
1o be done 10 find out the changes in the chlorotic
component which ultimately leads to chlorosis of
the leaves due to micronutrient deficiency. Hence,
the present study was undertaken to find out the
physiological components of chlorosis in Sathgudi

arange,

Sathgudi orange, chlorosis, physiology

MATERIALS AND METHODS

The studies were conducted on six years o).
chlorotic Sathgudi orange trees in the Horticultural
College and Research Institute, Coimbatore during
1994-95. The soil was sandy loam, with pH 7.5 and
low in available zinc (1.04 ppm), iron (1.50 ppm)
and manganese (2.50 ppm). The percentage of (he
chlorosis was worked out as suggestéd by
Manchanda et al.. (1972) in 'rand_nm]y selecled: 22
trees. The third leaf from the top of the branch was
selected for the estimation of chlorophyll (Yoshida
et al, 1971), photosynthetic rate (Portable,
Photosynthesis System), chlorophyllase activity
(Almela er al,, 1990) and zinc, iron and manganese
content (Atomic absorption spectrophotometer).
The data on the fruit yield was also collected and
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Table't, - Physiolopical components of chlorotic leaves of Sathpudi orange
. Chlaro-
Towl  Photosynthetic PO Manganess _
Trotménts: -~ Chlccosis * chlonphyl m: (il activity  Zinccontent  Iron content 'unf::nl :'!'lelrl
meg)  cop PRGN 0@ gy (el
; {protein) sy .

] 564 0.58) 6.3 .28 13.0 224 9.2 1242
k1 29.1 1.549 13.75 2.71 0.1 325 400 i 2226
i 40.2 1063 13.95 144 6.2 216 9.8 18.38
4 213 1.666 15.10 291 583 04 46.3 2401
] 3.8 1133 14.08 .08 1749 214 &54 1703
& 278 1664 15.00 3.18 169 256 82.5 [9.58
T 0.7 1.359 14.75 134 14.5 239 87% LE.07
& i 1.390 14.82 214 15.1 716 204 1946
! 354 1.234 14.29 217 4.9 gpa 187 1780
n nz 1.502 1498 208 157 R4 pLi: o 19.61)
I 333 L312 14.54 3.51 320 295 74.7 20,48
12 3.2 1.332 14.65 1.68 AL6 231 753 19.60
13 26.3 |.756 15,67 3143 335 26 4.2 401,54
14 25,1 1.750 15,70 e fric] nog 921 35.2 4138
15 284 1.724 15.48 231 A3 005 9.2 Mp62
16 263 1.763 15,60 221 315 052 T 44,10
17 269 1732 1557 239 142 Bid [ 310
18 271 1.740 15.65 247 129 87.4 2.5 a7
g 28.1 1.681 15.17 245 156 mn.4 [ 2353
] 28.3 1.692 15.2% 251 6.0 842 SB.N 2526
1 278 1.709 1537 2.68 4.0 T0.8 504 2074
2 24.5 1.775 1593 248 275 850 6.7 430
SEd ‘3817 1046 1657 0.269 1.375 1.344 2292 1694
1 (p=hUF) 1.533 0,080 1299 11,533 2.746 2,659 4.533 4.

were subjected to statistical analysis. The simple
correlation coefficient was worked out hetween
chlorosis and other physiological attributes.

RESULTS AND DISCUSSION

Significant  variations in  physiological
attributes were found among the chlorotic trees
(Tahle 1), The chlorosis ranged from 24.5 per cent
10 36.4 per cent, pthS:ﬂHhEUC rate from 10.3] to
15.37 mg CO2 dm™ nl, ::hh:rmph:,-llase acmrlty
lrom 2.17 10 6.28 mol (chl) kg {prmeml s, zine
content from 14.5 w0 40.1 ppm, iron content from
21.4 1w 95.2 ppm and manganese content from 18.7
10 §7.8 ppm. The yield of fruits also varied widely
from 1212 1w 4059 kg tree’! and differcd
significnatly. The trees with higher chlorosis of the
Jeaves recorded Jower chlorophyll content. reduced
photosynthetic rate,  higher  activity
chiorophyllase enzyme and low content of zng,
iron and manganese which would have probably
resulted in low fruit yield, Conversely, the trees
with lower chlorosis were found o have higher

ol

chlorophyll content, higher photosynthetic raie, low
activily of chlorophyllase, slightly higher contemt
of zinc, iron and manganese which may probibly
lead to siightly higher yield. In this context.
Manchanda er al. (1972) classified the chlorosis in
Red Blood sweel orange and found the resulls
similar to the present investigation.

Data on simple correlation coellicient and
lincar regression revealed that o positive
significant correlation (+0 959"y existed herween
chlorosis and chlorophyllase activity (Table 21
Rodgriguez er af. (1987) also reported 1hat
chlorophyllase enzyme
(chlorophyll-chlorophyllido-hydrofase EC
311140 activity resulted in the catabolism ol
chlorophyll. They have also obtaincd a positive
correlation between chlorophyllase activity and
chlorasis. The chlorosis  had  negative .m;l
significant association with chlorophyll (-0, R16 1.
plmmr.}rm]mm. rae - (-0.927 R Zinge  conent
(=0, 733 L iron content (- 070277 and LI
conent (-0.568 ). The increased detiviy ol
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Table 2. Simple eorrelation and Jinear regression between
chlprosis and its components and yicld

Chlorofi Correlation
frolie Y =p+hx cocfficient('r"
components valuc)

Chlarophyll Y = 5506+ (-24.43x) -0.816**

Thotosynthietic rate Y = 13097 + (-1.51x) -0.927**

Chiorophyllase activity Y = 10,64+ 11.49x  +0.950**
Zinc contant Y =40.83 + (-4.88x) -0.733**
lron content Y =4832+(-031x) -0.702**
Manganesz content Y =28.004(-1.75x) -0.508**
o Yield Y =27.28 - {-0.498x) -0.523**

chlorophyllase due to reduced levels of zinc, iron
and manganese content leads to low chlorophyil
content and thus reduced photosynthetic rate.
Lopez et al. (1991) also  obtained reduced
photosynthetic rate in chiorotic leaves c:l‘ citrus, A
negative association obtained (-0. 523" } in the
- present study between chlorosis and yield may be
attributed to the reduced photosynthetic rate of the
chlorotic trees and thus low yield.

It was revealed from the present study that the
chlorosis in Sathgudi is due Lo low levels of zinc,
iron and manganese content which may lead to
increased activity of chiorophyllase enzyme. This
enzyme decreases the chlorophyll content and
further leads to chlorosis of the leaves. A strong
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positive correlation was obtained between chlorosis
and chlorophyllase enzyme, Chlofosis had negative
association with photosynthetic rate. The fruit yield
also had negative association with chiorosis and
thus yield decreases with the increase in chlorosis.
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ABSTRACT

Field trial was conducted involving 15 genotypes of forage pear] millet of diverse origin,
5 genotypes of napier grass and 15 hybrids obtnined from them along with a check CO 2 during
1991-92, The hybrids are sterile with abortive pollen grains and the diameter ranged from 24.54 10
29.97 m. Variability and heritability of 13 characters were studied in the hybrids in which & traats
showed high heritability with high genetic advance. The traits were stem girth, number of tillers per
clump, number of leaves per clump, leaf area per clump, leafistem ratio, green fodder yield, dry
fodder yield and crude protein. Among the 15 hybrids, the hybrid IP 15507 x FD 429 was later
promoted as an improved culture (ACK 2), The hybrids showed maximum direct effect of internode
length, number of llers per clump, dry fodder yield and leaf arca per clump on green fodder yvield.

KEY WORDS :

Grasses and legumes are the cheapest source of
feeds for ruminants and among these, grasses have

Pear] millet x napier, variability, heterosis, path analysis, ACK 2

priority due to their high yield and perenniality.
Pearl millet x napier hybrids under irrigated



