Ethrel anid Cyeneel on Yield Components of Cassav A1

The number of tuberous root was more with
the treatment ethrel 250 ppm and the variety Co.l
had the highest root number. The influence of
ethrel in increasing the number of tiiberdus roots
may be due to its cffect on tuberisation. According
to Hunt ef @l (1977} the first sign of storage root
formation is generally manifested when cambial
activity causes the stele enlarge during the first
month of growth of a plant regenerating from stem
cuttings., Garcia and Gomez (1972), observed
increased rate of tuberisation as a result of ethrel
with higher rate of cell division leading to early
tuberisation. The highest vield was met with CCC
10,000 ppm in Co.] variety (Table 2). Higher vield
in the present study following CCC treatment is due
to, rapid proliferation of xylem parenchyma in the
tubers leading to formation of storage roots earlier
and also in greater number. Further in the study,
early formation of tubers and translocation of large
amount ' of carbohydrates {from leaf and stem to
storage roots through CCC application was
observed. Dyson (1972) observed similar findings
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in polato with CCC which caused carlier formation
of more uniform tubers and  diverted  lane
proportion of photosynthates to tuber growth,
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EFFECT OF ZINC, IRON AND MANGANESE ON YIELD AND QUALITY OF
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ABSTRACT

An experiment was underiaken during 199394 in six years old micronutrient deficivm
chiorotic sweel orange cv, Sathgudi trees to find out the effect of soil, foliar and soil + Toliw
application of zinc sulphate, ferrous sulphate and manganese sulphate on vield and quality of Fruits,
The study revealed that the soil application of 50g/plant each of zinc sulphate, ferrous sulphate
manganese sulphate combined with loliar sprays of 0.5 per cent each of the above nuttents resulicd
in increased fruit vield. TSS. wial sugars. ascorbic acid, jufce content. reduced peel content, ring

thickness and asidily.

KEY WORDS :

Micronutrient deficiencies are very common in
citrus orchards in general and sweel oranges in
particular, The sweet orange cv, Sathgudi has been
cultivated both as an inter crop in coffee plantations
in hills and as sole crop in plains of southern India.
Micronutrient defiencies cause severe reduction in
growth, yield and quality of the fruits, Earlier
investigations in sweel orange revealed that the

Sathgudi, zinc. iron and manganese, TSS, acidity.

micronutrient deficiencies were duc o zine. iron
and manganase in Ludhiana (Kanwar ef el 1U63)
and zinc alonc in Himachal Pradesh (Chadbv ef o,
1970). However, no such studies have
conducted in sweet orange ¢v. Sathgudi. Heace, the
present study was carried out 1o find our the elfen
of zinc, manganese and iron on the vield am!
quality of Sathgudi orange,

been
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MATERIALS AND METHODS

The study was undertaken during 1993-94 at
the Horticultural College and Research Institute,
Coimbatore in six years old micronutrient deficient
- Sathpudi orchard, The texture of the soil was sandy
loam with pH 74, EC 0.5 dSm and available zinc
(1.04 ppm), iron (2.50 ppm) and manganese (3.06
ppm). The crop was fertilized with N, P and K @
600, 400 and 200 g/plant as urea, super phosphate
and mwriate of potash and the recommended
packages of practices were followed. ~The
mpcrimém was laidout in randomised block design
freatmenis replicated thrice and four lrees werc
selected Tor each replication. The treatment details
arc as follows,

Treatments

1. Control

2, Foliar application of 7S04 (0.5 per cent)

3,  Soil application of ZnSO4 (150g trec ')

4, Soil applicaion of ZnSO4 (75g tree ly 4
Foliar application of ZnSO4 (0.5 per cent)

5. Foliar application of MnSQy4 (0.5 per cent)

6. Soil application of MnSO4 (150g 'er;_'.ﬂ'!}

7. Soil application of MnSO4 (75g tree™!
Follar application of Mn8O4 (0.5 per cont)

8. Foliar application of FeSO4 (0.5 per cent)
Y, Soil application of FeSO4 (150g lreg‘ll

10, Soil application of FeSO4 (75 tree ) + Foliar
application of FeSOq4 (0.5 per cent)

11, Foliar application of ZnSO4 (0.5 per cent) +
MnSO4 (0.5 per cent)

12, Soil application ni ZnS04 (75g tree h +
MnSOq4 (75g tree h

|3, Soil application ul‘ ZnS04 (75g tree 14
MnSOy (75g tree” l and foliar application of
ZnS04 (0.5 per cent) + MnSO4 (0.5 per cent)

14, Foliar application of ZnSO4 (0.5 per cent) +
FeS04 (0.5 per cent)

15, Soil am)lu,atmn of ZnSO4 (752 tree™') +
FeSO4 (75g trec hy

16, Soil application ul‘ ZnSOq (75 trm.,|1 +
FeSO4 (75g tree 'y and foliar upplication of
ZnS04(0.5 per cent) + FeSO4 (0.5 per cent)

17. Foliar application of Ma80s (05 nor cent1 4
FeSO4 (0.5 per cent)

18. Soil apphcaunn of MlﬁOq (75g- tree” " 4
FeS04 (75g tree” h

19, Soil upphc'mcm ﬁf MnSO4 (75¢ tree ¥

FaSOq (75g tree Y and Foliar application of
MnSO4 (0.5 per cent) + FeSOu4 (0.5 per cent)

20. Foliar application of ZnSO4 (0.5 per cent) +
MnSO4 (0.5 per cent) + FeSOy (0.5 per cent)

21. Soil application uf ZnS04 (50p tree’'y +
MnSO4 (S0g tree”) + FeSO4 (50g tree h

22, Soil application m ZnS04 (50¢ HEL o+
‘MnS04 (50g tree’ ") + FeS04 (50g tree” 'y and
foliar application of Zn804 (0.5 per cent) +
MnS0; (0.5 per cent) + FeSO4 (0.3 per cent

The experiment was initiated during March
1993, The micronutriemts wio., zinc sulphae.
manganese sulphate and ferrous sulphale were
given as soil application during the first week o
March 1993 and subsequently first Ioliar spray wis
given. Theé second and third foliar sprays were
given during middle of June 1993 and September
1993 respectively, The fruits were harvesied !
maturity and analysed-(or its asporbic acid content,
TSS, titrable acidity and reducing. non-reducing
and total sugars. The rind thickness was measured
using vernier caliper and the [ruil volume was
measured by displacement of water. The collecied
data were analysed statistically.

RESULTS AND DISCUSSION

Micronutrient  application  in general
significantly influenced the fruit quality atributes
(Table 1), The highest peel per cent (34.50) was
recorded in Ty (control) ~which indicated th
micronutrient deficient chlorotic trees produced
poor quality [ruits. The applivation of zine, iron and
manganese either as soil or loliar or combination ol
both significantly reduced the peel per ceni. The
lowest peel per cent (20.12) was recorded due 10
soil application of zinc sulphate, lerrous sulphare
and manganese sulphate @ 50 ghree and fubir
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Table 1. . Iefleence of zioc, iron and manganese on yicld and quality of sweet orange cv, Sathgudi

Rind Redue  Non-  Ascorhic . ... \ .

Tramt p Tuice thick T‘tﬁ‘ﬂ. reducing  acid IS} Acidi'y TS,_.'\f Vvl
cel (%) Pulp (%) suoar acid . Actd friemis

meel : L () ness (%) sugar  Eugar {maf (*Brix) (%} catio thaMa
N (mm) (%) 100 o
T 3450 45350 3Rie 769 385 230 165 3692 602 D66 812 1230
T2 3105 - E80S  SpE 0 4728 328 0 287 241 5548 856 040 1747 3039
T2 1237 6673 5654 602 434 234 200, 5150 762 050 1524 2336
T4 2179 © 6321 5154 423 500 295 214 5502 0 84 042 1617 3150
TS 3308 5492 4408 A08 465 252 L1) 0 3990 152 065 11.57 2077
T6 31.58  S657 46850 421 521 . 301 220 4655 821 059 0 1391 2610
7 3241 5659 4585 492 495 26D 235 4451 B72 0 063 13.84 234"
TS 3223 0 31T 460 471 504 285 239 3620 867 065 1421 I36R
T 3222 ROz 4521 582 465 252 bR 5 O ¥ B 764 064 1504 2144
T10 208 6792 48190 434 530 @2 245 3041 B40 064 1327 2436
T11 3275 0 6725 4931 545 488 250 2238 4381 702 052 1402 2608
T2 3261, 6139 4964 521 494 250 0 235 4422 B4l 052 1617 2576
TI3 217 6983 4895 405 654, 398 258 4755 B91- 051 1747 4085
Ti4 21,00 4999 4816 - 404 0 672 402 270 4932 954 054 1767 50.4%
Tis 060 6931 4921 412 618 381 237 5260 878 058 1504 400k
116 2092 7108 4825 402 685 4d7 268 5005 082 052 1589 ah i
TI7 2335 5965 4038 406 628 251 4850 0 913 059 1547 3021
TIE 2428  S872 3963 407 649 410 23390 5323 200 060 1500 38V
T 2927 6025 4185 411 345 | 325 22 4753 g3 058 1445 I0i4
T20 3598 6002  s0.02 409 565 381 214 4854 854 048 1779 3708
™ 2772 6928 5315 410 585 365 221 5723 865 040 1765 3004
T2 2021 7179 5582 398 695 425 260 5061 984 D47 2084 5SRO
Skd 0974 2470 2732 0711 0556 0306 . 0865 3073 0661 0053 2453 145
ch 1036 S.43%8  S680 1435 1122 0618 1746 6202 1333 0068 5101 SR
{p=0.03}

Treatment details ns in the text

sprays of 0.5 per cent each of the above three
micronutrients (Tz2). Similar reduction in pecl
content due to micronutrient application was nlso
reported in mandarin orange by Singh and Chohan

(1982). In contrast to peel per cent, the pulp per
cenl  was szgmﬁcanlly increased. due 12
micronutrient application and the highest pulp per
cent was recorded in Tz2. The juice content also
followed similar trend as that of pulp per cent, This
was in close confirmity with the findings of
Manchanda ef al. (1972). The lowest rind (hickness
(3.98 mm) was recorded in Tzz which indicated that
micronutrient application had improved the juice
content by reducing the peel per cent through lesser
rind thickness.

The reducing, non-reducing and total sugars of

the fruit juice was s:gmﬁc&nﬁy:ncma&eﬂ due to Zn,

Fe and Mn applications. The highest total sugar
(6,95%) which is a desirable quality attribute’ of
Smhgum was observed in T22. The highest TSS
(0.84" Brix) in T22 was due to the increased total
sugar content which might be duc the efficient

" translocation. of available photosynthates for fruil
juice rather than to the other parts. Similar increasc

in sugar content due (o micronutrient application
was also reporied by Desai er al (1991)
Significant reduction in acidity of the Ifruil juice
due to Zn, Fe and Mn application in the present
study was also confirmed by Manchanda (1967,
The highest TSS/acid ratie (20.94) in T2z was
possible becanse of high TSS coupied with Inw
acidity,  Ascorbic acid  content  was  also
significantly improved by the application of Zn. Fc
and Mu., This was possible because of the
biosynthesis of ascorbic acid which was controlled
by micronutrient application (Nijjar and Brar.
1977).

The yield of fruit was significantly increased
by application of Zn, Fe and Mn. The micronutricnt
deficient (Control) rees recorded the lowest yielk!
(12.50 kphree) and it was increased due 1o
micronutrient application and the highest yicld
(56.96 kgftree) was obtained in Tz, This may ba:
atiributed to the fact that the application of Zn. v
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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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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



