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ABSTRACT

A field survey from six potential pockets (Ashrang, Bakrang, Gaikhur, Ghairung,
Manakamana and Tanglichok) of Gorkha and four (Bhorietar, Dhimire Gaun Shishaghat,
and Syaut) of Lamjung district was carried out from May 1997 to June 1997 to assess the
micro-nutrients in the leaves of mandarin trees for determining the nutrient management of
mandarin orchards. Total of 72 samples from Gorkha and 48 samples from Lamjung district
were collected from four different plant types (healthy fruit bearing trees, healthy young non-
fruit bearing trees, unhealthy fruit bearing trees and unhealthy young non-fruit bearing trees)
as treatments and replicated three times in each site. Each sample was a composite of 100-150
Jeaves. Results revealed that among micro-nutrients, iron and copper were medium to high and
very high in rating in all sites indicating these two nutrients are sufficient; except Bhorletar,
Shishaghat, Ashrang and Ghairung sites, the rest of the sites were low in zinc content; except
Syaut, Bhorletar and Manakamana, all the other sites had medium content of manganese, and
all the sites except Tanglichok were deficient in Boron. Therefore, it is necessary to supply
different nutrients through external sources in those sites where a particular nutrient is
deficient.
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INTRODUCTION

Mandarin is successfully grown in 47 out of the 75 districts of Nepal and the cultivated area
and the fruit production is increasing every year in the Western Development Region (NCDP,
1989). Budhathoki ef al. (1989) and Gurung et al. (1992) studied the production constraints
and production systems of mandarin in the Central Development Region (CDR), Dhading and
Sindhuli districts. A system analysis of soil fertility in relation to mandarin orchards in the
mid hills of Nepal during a Samuhik Bhraman indicated that bearing trees are better cared
than young seedlings and there was no consistent manuring practice in mandarin orchards
(Joshi et al., 1995).

A balance of various nutrient elements both in the soil and plants is essential for high level of
plant growth and production. The plant itself is the best indicator of nutrient availability
because the leaf is the focal peinf of many plant functions and is a relatively sensitive
indicator to alterations in its mineral composition. According to Smith (1962), foliar analysis
is based on four principles (i) the leaf is the principle site of plant metabolism, (ii) the
composition of leaf is a genuine reflection of the nutrient supply, (iii) certain stages of
development experience more pronounced nutritional changes and (iv) performance of the
crop and concentration of nutrients in leaf at specific growth stages are related.
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Deficiencies of zinc (Zn) and extent of hidden hunger was in the order of Zn>Ca>N>Mg>K
in the mandarin trees of Kangra district of India (Rana er al., 1984). In Nepal, Gupta et al.
(1989) surveyed the potential mandarin growing pockets of Dhankuta district and reported
that boron, magnesium, copper, calcium and zinc were deficient in the district. Foliar analysis
of mandarin leaves to evaluate the nutrient status in the western hills of Nepal was lacking so
far. Therefore. the objective of this survey was to assess the micro-nutrients in the mandarin
Eir.ees- grown in some of the potential mandarin growing pockets in Gorkha and Lamjung
istricts.

MATERIALS AND METHODS

Four mandarin growing pockets (Bhorletar, Shishaghat, Dhimire Gaun and Syaut) in the mid-
hills of Lamjung and six pockets (Bakrang, Ashrang, Ghairung, Tanglichok, Manakamana
and Gaikhur) of Gorkha district were selected for the study.

Four to seven months old mandarin leaf samples, each sample was a composite of 100-150
leaves were collected from the four directions (east, west, north and south) of the trees during
May and June 1997. Separate samples were taken from (a) healthy fruit bearing trees. (b)
healthy young non-fruit bearing trees, (c) unhealthy fruit bearing trees, (d) unhealthy young
non-fruit bearing trees. Thus, in each pocket, there were four types of sample and each sample
type was replicated three times. The total number of samples was 48 from Lamjung and 72
from Gorkha district totaling 120 samples. The samples were kept in perforated Nepali paper
bags and transported to the laboratory. Samples were oven dried at 65°C for 48 hrs, ground
and analyzed for iron (Fe), zinc (Zn), copper (Cu), manganese (Mn), and boron (B) by
Atomic Absorption Spectrophotometer (AAS) (Issac and Kerber, 1971).

During the sample collection in the field, farmers were interviewed about the use of manure
and fertilizers, productivity trend, production constraints and farmers’ perception on soil
fertility. The leaf analysis data of the four treatments were arranged in a factorial structure in
such a way that plant age included fruiting and non-fruiting treatments and health included
healthy and unhealthy mandarin trees. The analysis of variance was performed using genstat 5
software. Zinc and Copper values were transformed onto the log scale. Analysis of variance
was undertaken looking at the effects of age, health and the interaction between plant age and

health.

RESULTS AND DISCUSSION
Iron

Out of 10 sites, Bhorletar and Ghairung had high Fe (160.0 and 163.0 ppm) in young non-
fruiting trees (P<0.01 and 0.04 respectively). Unhealthy trees in Bhorletar, Syaut and Bakrang
had distinctly high Fe of 160.0 (P=0.04), 185.0 (P=<0.001) and 161.4 (P=0.03) as compared
to healthy trees (Table 1). An interaction effect between maturity and health was noted only at
Tanglichok (P=0.02) because Fe content varied in healthy fruiting and non-fruiting trees as
well as unhealthy fruiting and non-fruiting trees and no definite trend of Fe content due to
maturity and healthy factors was‘noted. Mean Fe of each site was either high or very high in
rating. One hundred and three mandarin leaves samples (85.9%) had high and very high Fe
while 17 samples (14.2%) had medium Fe.

LX)
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Table 1: Fe content (ppm) in 4 to 7 months old mandarin leaves at different sites

Locations
Treatments Locations
y L1 L2 L3 L4 L5 L6 L7 L8 L9 LI1O
Healthy fruiting trees - 155 147 154 152 163 147 150 128 110 130
Healthy young non-fruitingTrees 131 141 155 151 155 158 107 124 110 137
Unhealthy fruiting trees 124 137 144 192 179 151 139 160 149 119

Unhealthy.- young non-fruiting 196 176 153 178 176 175 165 163 212 133
trees -

'SEU ' 11.2 205 18.0 89 30.0 12.0 193 213 816 157
P value of maturity (Fruiting: 0.01 021 0.67 020 0.77 0.04 047 096 0.53 0.28
Non-fruiting : i :

P value of health (healthy: 0.04 036 0.58 <0.001 032 0.19 008 0.03 0.19 043
unhealthy) :

x health <0.001 0.11 0.69 021 090 039 0.02 0.80 0.53 0.73
yaut, L5=Ashrang, L6=Ghairung, L7=Tanglichok.

P value of maturi

Note:  L1=Bhorletar, L2=Shishaghat, L3=Dhimire Gaun,
L8=Bakrang, L9=Manakamana, and L10=Gaikhur

Zinc

At Tanglichok, Zn content was high (20.0 ppm) in young non-fruiting trees as compared to
fruiting trees (P=0.001) (14.3 ppm). Similarly, healthy trees (P=0.01) had high Zn (18.8 ppm)
as compared to unhealthy trees (15.7 ppm) at the same site. An interaction effect between
maturity and health was observed in Shishaghat and Tanglichok showing no definite trend of
7Zn in healthy fruiting and non-fruiting as well as unhealthy fruiting and non-fruiting
treatments. Mean Zn at Bhorletar, Shishaghat, Ashrang and Ghairung was medium (28.3 to
34.7 ppm) in rating and the rest of the sites had low Zn (Table 2). 84 samples (70.0%) fall in
deficient to low, 35 samples (29.2%) in medium and 1 sample (0.83%) in high rating of zinc.

Copper

Copper content in the leaves of mandarin was not significantly influenced by maturity.
However, it was high (18.7 to 21.7 ppm) in the samples of unhealthy mandarin leaves at
Syaut (P=0.03), Tanglichok (P=0.02), Bakrang (P=0.02) and Manakamana (P=0.04) sites as
compared 10 healthy trees (10.3 ppm to 16.7 ppm). No interaction effect between age and
health was evident at any site. Mean Cu content at four sites of Lamjung (9.6 to 14.5 ppm)
was medium. 54 samples (45.8%) had high and very high, 62 (52.5%) had medium and 2
(1.7%) had low copper in the mandarin leaves.

Table 2: Zinc content @m) in 4 to 7 months old mandarin leaves at different sites

Treatments Locations
: L1 L2- L3 14 Ls L6 L7 L8 L9 LI0
Healthy fruiting trees 362 202 289 19.1 28.6 427 173 185 187 234
Healthy young non-fruiting trees 33.8 487 196 202 31.7 S56.1 202 21.8 232 2738
Unhealthy fruiting trees 194 431 166 204 25.1 154 112 170 21.1 124
Unhealthy young non-fruiting trees 428 163 159 186 27.7 245 202 26 315 179
SEU 258 167 104 25 4.1 306 1.5 46 69 109

P value of maturity (Fruiting: Non- 048 0.71 053 0.84 039 029 0.001 007 0.13 035
fruiting

P valué of health (healthy: unhealthy) 0.71 0.68 0.16 0.86 0.16 0.15 001 097 036 0.10
P value of maturity x health : 040 0.01 0.67 039 0.89 082 0.01 042 0.60 0.59
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Table 3: Copper content (ppm) in 4 to 7 months old mandarin leaves at different sites.

Treatments L.ocations :

L1 L2 L3 14 15 L6 L7 L8 L9 LI10
Healthy fruiting trees 8.6 7 69 - 12297 452 202 149 146 16.7 11.7
Healthy young non-fruiting trees 8.7 122+°11.6 109 -43.6 151 159 -137 . 166 12.]
Unhealthy fruiting trees 74 357 173 126 464 138 175 213 256 204
Unhealthy young non-fruiting trees 138 132 145 248 52.0 153 259 20.1 186 192
SEU 42 16.1 43 6.6 138 63 4.1 39 33 43
P value of maturity (Fruiting: Non- 0.21 0.64 0.87 0.09 041 0385 0.07 0.82 0.09 093
fruiting
P value of health (healthy: unhealthy) 0.55 036 0.15 0.03 040 049 0.02 0.02 0.04 0.02
P value of maturity x health 0.19 038 0.71 023 096 045 0.17 0.79 0.11 0.75
Manganese

High manganese content (24.9 to 36.3 ppm) was found in young non-fruiting mandarin leaves
at Bhorletar (P=0.02), Dhimire Gaun (P=0.04), Ghairung (P=0.02), Tanglichok (P=0.001),
Bakrang (P=0.02), Manakamana (P=0.02) and Gaikhur (P=01) as compared to fruiting trees
(18.9 ppm to 23.7 ppm). Among ten sites, Tanglichok (P=0.01) and Manakamana (P=0.01)
had high manganese content (31.5 ppm and 25.3 ppm respectively) in healthy trees of
mandarin leaves as compared to unhealthy trees (19.4 ppm to 24.6 ppm). An interaction effect
between maturity and health factors was evident only at Manakamana site. The data did not
show a definite trend in manganese content in fruiting and young non-fruiting as well as
healthy and unhealthy trees (Table 4). Mean Mn at two sites (Bhorletar and Syaut) in
Lamjung and only one site Manakamana in Gorkha district showed low Mn (22.3 to 24.1
ppm). The remaining seven sites of both districts had medium mean Mn (24.6 to 27.6 ppm). A
total of 63 samples (52.5%) had medium and 57 (47.5%) had deficient and low manganese

content in the mandarin leaves.

Table 4. Manganese content (ppm) in 4 to 7 months old mandarin leaves at different

sites.
Treatments Locations
L1 L2 L3 L4 LS L6 L7 L8 L9 Li10

Healthy fruiting trees 226 210 21.8 219 269 214 272 243 199 20.1
Healthy young non-fruiting trees 25.1 27.8 274 239 289 325 357 320 306 387
Unbhealthy fruiting trees 17.8 30.1 22.1 23.7 219 231 189 23.0 195 176
Unhealthy young non-fruiting trees  28.1 247 272 26.8 279 313 303 332 19.2 339
SEU 3.6 153 3.38 233 4.69 53 3.01 305 27 7.1
P value of maturity (Fruiting: Non- 0.02 0.94 0.04 0.11 0.19 0.02 0.001 0.002 0.02. 0.0l
fruitin
P valu% of health (healthy: 069 0.75 097 0.13 030 094 001 098 0.01 04I]
unhealthy)
P value of maturity x health 0.11 052 090 0.72 048 066 043 050 0.01 0.79
Boron

Mandarin leaves of fruiting trees only at Bakrang (P=0.03) had high B content (31.3 ppm) as
compared to young non-fruiting trees (22.6 ppm) ‘in the same site. Differences due to healthy
and unhealthy trees on B content was not obtained in the survey sites. An interaction effect
between maturity and health on B was evident only at Manakamana site due to variatiens of B
content in the treatments (Table 5). Except Tanglichok (44.9 ppm), all the nine sites had
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deficient to low B (7.3 to'41.2 ppm). Ninety five samples (79.2%) were deficient to low while
25 (20.8%) were medium in B content.

Table S: Boron content (ppm) in 4 to 7 months old mandarin leaves at differ_ept sites

Treatments Locations

L1 L2 L3 L4 Ls L6 L7 L8 L9 L10
Healthy fruiting trees 212 217 159 260 329 323 452 207 8.6 228
Healthy young non-fruiting trees 354 350 22 730 262 36.1 369 13.6 279 326
Unbhealthy fruiting trees 35.6 340 5.0 670 224 434 436 419 26.0 33.5
Unhealthy young non-fruiting trees 193 354 130 128 315 53.0 539 3l 6 176 238
SEU 125 153 113 782 9.76 11.8 17.8 124 65 220
P value of maturity (Fruiting: Non- 0.89 044 0.68 028 0.84 036 093 027 020 0.99
fruiting ) _
P value of health (healthy: unhealthy)  0.91 0.50 099 033 066 009 048 0.03 038 0.94
P value of maturity X health 008 053 .0.15 0.89 021 0.69 040 0.83 0.01 047

‘During the field visit, farmers at all sites expressed that they apply either farm yard manure
(FYM)/compost or poultry manure to their mandarin trees. Ten to forty kg of FYM is
incorporated around the trunk of each mandarin trees depending on the age of the trees. In
certain sites, FYM is used for maize/finger-millet crops planted as inter-crops in mandarin
orchards and a portion of this manure is utilized by mandarin trees. At Dhimire Gaun
(Lamjung), Mr. Purna Bahadur Gurung has a well established mandarin orchard with 700 to
800 plants which are 5-7 years old. According to his experience, even Very old dying-back
mandarin trees started fruiting well after pruning and a heavy application of poultry manure.

In the commercial mandarin orchard of Ashrang (Mr. Iswar Pandey and Mr. Krishna Pandey)
and Manakamana (Mr. Insan Babu Thapa), diammonium phosphate (DAP) and urea have
been used along with FYM/compost. These orchards are well managed. During the survey,
farmers raised the issues of green stinkbug attack on fruits in July-August. In some sites,
powdery mildew, root-rot, foot rot and pink diseases were observed. One of the progressive
farmer of Ashrang shared his experience with us that root-rot and foot-rot diseases could be
controlled by pruning and removing diseased parts, and drenching with 1 percent Bordeaux
mixture around the trunk as well as applying Bordeaux paste in the foot-rot infected area. At
Bhorletar area, farmer mentioned that the local mandarin trees are well adapted to their fields
and varieties brought from out side started dying after a few years of fruiting. In all the
potential sites of these two districts, very few budded and grafted mandarin trees were found.

CONCLUSION

Iron and copper are medium to excess and are not deficient at any site. Except Bhorletar.
Shishaghat, Ashrang, and Ghairung, all the other sites are deficient in Zn while Mn is
deficient in Bhorletar, Syaut, and Manakamana and sufficient in other sites. Boron is deficient
in all the sites except Tanglichok. Sites, where nutrients are deficient, the nutrients should be

applied through different sources, so that normal growth and fruit development and quality
will be maintained,

61



ACKNOWLEDGEMENT

The authors appreciate the work of Soil laboratory staffs in analyzing plant samples. Co-
operation of farmers in the surveyed areas of Gorkha and Lamjung districts are gratefully
acknowledged.

/

- REFERENCES CITED

Budhathoki, K., P.M. Pradhanang, P.P. Subedi and D.P. Paudel. 1989. Production constraints of mandarin in
Western Development Region. LAC Working Paper No. 89/6. Lumle Agricultural Research Centre,
P.O. Box 1, Pokhara, Kaski, Nepal.

Gurung, G. (Edifor), T.K. Lama, P.M. Pradhanang and S.R. Ghimire.1992. Citrus production system in Dhading
and Sindhuli districts: LAC Working Paper 92/2. Lumle Agricultural Research Centre, P.O. Box 1,

Pokhara, Kaski, Nepal.

Gupta, R.P., S.P. Pandey and B.P. Tripathi. 1989. Soil properties and availabilify of nutrient elements in
mandarin growing areas of district. PAC Technical Paper 113. Pakhribas Agricultural Centre, Koshi

Zone, Dhankuta, Nepal.

Issac, R.A. and J.D, Kerber. 1971. In: L.M. Walsh (Ed.) — Instrumental methods for analysis of soil and plant
tissue. Soil Sci.Soc.Am. Medison, Wisconsin, U.S.A. ~

Josji, K.D., S.P. Bhattar,ali, A. Vaidya, D.P. Rasali, M.R.S. Suwal, P.P. Subedi, B. Adhikari and U. Phuyal. 1995.
System analysis of soil fertility in relation to mandarin orchards in the middle hills of Western Nepal.
LARC \Y_orking Paper No. 95/9. . Lumle Agricultural Research Centre, P.O. Box 1, Pokhara, Kaski,

Nepal. -
NCDP. 1989. Annual Report, National Citrus Development Programme. Paripatle, Dhankuta, Nepal.

Rajput, C.B.S. and R. Sri. Haribabu. 1985. Citriculture, kalayani-Publishers H.O.: 1/1 Rajinder Nagar, Ludhiana
— 141008, B.O.: 4863/2B, Bharat Ram Road, 24, Daryaganj, New Delhi — 110002, India.

Rana, R.S., R.P. Sharma and K.C. Azad. 1984. Nutrient status of mandarin‘(citrus reticula), Blanco) orchards in
Himanchal Pradesh. Journal: Progress Horticulture 1691-2). Hill Horticulture Development Board,

Chambatia, India, 32-36.

Smith,P.F. 1962. Ann. Rev. Plant Physiology 13: 81-108.

62



	0067
	0068
	0069
	0070
	0071
	0072

