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ABSTRACT

=d at HARP, Ranchi during 20300-2004 to study the individug: und combined eifect
rvesting through inverted *¥’ shaped terracing helow the tree canopy and
erials on plant growth, vegetative {fushing, flowering. fruit set and inttial
i cultivar Shahi. Twelve treatment cumbinations including four muiching
and thres methods of terracing {full moon
rized block design o uniformly arowing
with tul} moen terracing with or without

An experiment was conduct
of different methods of in-situ water ha
mulching with organic and inorpanic mat

fruit drop, fruit cracking and vield of liteh
materials {paddy straw, local weed, biack polythens and no mulch}
terracing, hatf meon terracing and no terracing) were applied in 2 rando

16 vears old plants. The maximum plant height of litehi was recorded
mulching. Statisticatly significant and highest values of tree spread and volume were also registered with fut! moen

serracing and local weed mulching. Water harvesting through full moon terracing fotlowed by mulching with paddy
siraw resuited in early panicle initiation in Jitchi trees. The average individual fruit weight (21.4 g) and puip welight
{16.7 g) was recorded maximum in trees with full moan terracing and paddy straw mulching. Yield per tree (59.1 k)
was significantly superior in full moon terracing coupled with paddy straw mulching whick was at par with haif
moon terracing + paddy straw mufching (31.1 kgfres), full moon terracing + local weed mutching (50.4 kg'tree) and
a0 terracing + paddy straw mulching (49.6 kg/tree). Plant with full moon terracing and paddy straw mulching has
an additicnal vield of (32.74 kg) over control feading to an additional incoms of Rs. 654.80 per tree. Considering
the additional expenditure for the treatment, the net income per iree nas been found to be the maximum {Rs.
54430 per tree) in [ull moon terracing and paddy straw mulching which leads 1o the net cost: bengfit ratto of
1:4.92. Treatment was also effective in reducing the fruit cracking and fruii drop in the litehi cultivar Shahi.

INTRODUCTION
trees for optimum

age of growth is obvious with nature of fruit

Moisture requirement at critical st
e level in the root zone of piants must be ensured

production. For litehi production, optimum moistu
to stabilize and optimize the fruit production in rainfed areas. Areas having low precipiration and

ahsence of ensured irrigation are compelled to maintain the desired moisture leve: in the root zone by
generating additional runoff around the tree canopy through appropriate water harvesting measures.
The areas with high rainfall however, do not require to generate the addisiona! runoff necessarily
throughout the monsoou period but needs to collect and conserve the i-sifu MOISTUre generated

out of its canopy area during the season. The term in-situ water harvesting refers 10 measures of
storing water in soil profile under the tree canopy

during rain spells to augment the seasonal
requirement of the plant (Pareek ez al., 1996). In fruit trees under rainfed condition critical stage of
water requirement of a plant species is of paramount importance and therefure the in-sifu water
harvesting and moisture conservation measures should aim to provide the maximum moisture to the
plants at the critical stage of its requivement (Evenari ef al., 1968). Lirchi is one of the important fruil
crops of humid sub tropical region which requires constant soil moeisture during fruit growth and
maturity. Fluctuation in soil moisture at the time of fruit deveiepment and ripening poses the seriou
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nroblem of fruit cracking on one hand and hampers vegetarive growth of the trez on ine other hand.
Hence, the constant moisture in root zone of the litchi tree has heen adjudged ag ot crucial for
growill and production {Rat et ¢l 2003). Keeping this i view an pxperiment was initjased to find the
suitable method of - st waigr harvesiing helow the e canopy and moisture conservation
through mulching for growth, yigld anc quality of litchi under sy humid st cropical nlateau reuion

of eastern [ndia.

R ATERIALS AND METI05

The experiment was conducted on 16 year old well established liwh archard at Lipriiculiare and
Agro-forestry Research Programime. Ranchi located at 23M 5N \atitude. 857207 E tengituds and 520 M
above mst altitude. The soil-of sxperimentzl site was classified 8 Alfisol which 13 red latretic 01
having sandy loam texfure with 6.0 pH, 0.5 04 OTEANIC carbon, 3.2 kg pet hectare avaliabie (Bray-1J
Plhosphorus and 118 kg per hectare available Potassium and poot water hoiding capacity. The regicn
receives 1100-1 300 rrun annual raintall berween mid June to mid October with accasional cvelonic rain
during winter months (N ovember- December). 1he experiment was conducted 7ot comsecutive four
cropping season (2001—2004] on leading titchi cubtivar ‘Ghahi" under Mission Mode AT House
hold food and putritional security for tribal, hitly and ackward areas programme—’i' Horticulinre and
vegetable gardening for food and putritional security i rribal. hilly and hackward areas. 1adividual
and combined effect of three methods of in-5ilk water harvesting through 30 am high inverted TV
shape rerracing {full moon. hal{ moon and no moon] ont the outer edge of the fortijization cranich and
{our mulch materials (10 cm thick paddy stra¥. 10 em thick localty available weeds, 400 cauge plack
polythene and no mulch) were tested in Randomized Block Design (RBD} with 3 replicalion and ™We
plants as unit, Atotalof 12 treatment Viz. siraw nlching - halfmoon terracing I 1,1, slaw ruich = full
moon terracing (T,), straw mulch+ 00 cerracing (Tsh biack polythene (400 gauge} ~ half meon LErTacing
(T plack polythene + full moon serracing (T.2), black polythene s paterracing ) tncal weed rich
+ half moon terracing (T jocal weed mutch = full moon terracing (T4l local wesd muich - 0o
terracing (o) half moon terracing and 0o rutch (T ) full mocn terracing anc no mulch T L 00
terracing and no mulch (T ;) with three replications in randomized block design wers applied o0 adult
bearing litchi trees of cultivar Shaht. The uniform trees Were selected and pruned DY adorting
standard methods of pruning during June and fertilized with recommended doses of manures and
fertilizers during July through rrench method near the feeder rooTs EVEIY vear, 1he rreatment of waler

B

‘harvesting was inposed during August where as the mulching was done during October. The

organic mulches were incorporated in the basin soil pefore application of manure 2nd fertilizer innext
yeal. Observation on tree growth, flush characteristics, flowering and fruiting. fruit cracking, piysico-
chemical characters of fruits and average vield per tre€ was recordged during the expcrimentation.
Tree growih, flushing and flush characters. flowering, fruiting apnd fruit characters were recorded bY
standard procedures whereas the titratable acidity and sugar content was -pcorded by method
described by AOAC(1984). Tota! soluble solids was astimeted by Abee R-§ Refraciromeiel wiile per
cent cracking was calculated on the basis of total pumper of fruits versus cracked fruits in zach
treatment. The pet cent fruit drop wias compuied by initial fruit set versds fnal {ruit retention ne
particular pan'acle.-"’bunch. The average number of days taken for 50% nanicis imitiation and 0%
Aowering and fruit set have been computed from 17 August as curoff date of Tirst Fusning it zach of
the expf:rimema‘l year. The yield increass, addifional income ang the nat benetit due to ncreased

vield/irez was calculated ovey conwrol {na {erracing and no mulchingt. The cust iy olved in TTAcing




i VISHAL NATH, BIKASH DAS P OEY, ATV A RAL MANDTKUMAR AND ASTIOK RAL

and procurement of muich material was calculated as per the existing rate based on following
considerations.

I One unskilled labor can make 6 haif moon terracing ané 3 fuli moun teracing per day in a wage
of Rs. 80/- per day.

2. Oneunskilled labor can spread mulch in 20 plants per day in a wage of Rs. 80/- per day,

3. One tractor-trolley load paddy straw casting Rs. 400/ is sufficient for 5 plants.

4 One tractor-trotley load local weed casting Rs, 300/~ {including cost of cutting the grass and
transportation up to the site) is sufficient for 5 plants.

3 Costof black polvethylene (400 gauge) tor one full grownuptree is approximatelv Rs. 236/ (32

kg polyethylene / tree @ Rs. 80/- per kg) which can be used for 3 consecutive years.

The pooled data for all the four seasons were statistically analvsed (Panse and Sukhatame,
1985).

RESULTS anD DISCLSSIONS

Cffect of in-siru water harvesting and moisture conservation through mulching in litchi trees has
been presented and discussed in various sub heads.

Effecton plant growth and Mushing

Litcht piant put fourth 2-3 vegetative flushes in a vear however; it is the first flusii which
contributes maximum for flowering and freiting of a tree (Das ei o/, 20037, Vegetative growth and
tlushing of litchi tree is influenced by available soil moisture and organic matter content in the root
rhizosphere. Data pertaining to different growth and {lushing parameter due 1o fn-sitw moisture
harvesting and conservation through mulching have been presenied in table 1. [§ is clear from the
table that in general= 6.0 m plant height of Hitchi was recarded with full moon terracing with or without
mulching. The plant height is statistically significant with local weed’ paddy straw mulching.
Statistically significant and highest values of tree spread and volume were also registered with full
moon terracing and local weed mulching. Chandrz and Chaudhary (1997} aiso reported that organic
tnuiches improve the growth of date palm hy providing conzenial condition near root rhizosphere.
Local weeds and black polythene have also been reported to improve the plant growth iz mandarin
and acid lime (Shirgure ef af, 2003 and Shirgure er o, 20043, Treatment of i-yifz moisture conservation
and basin mulching were also effective in impreving the {engih of flush. girth of shoot and number of
leafiet per flush in first and second flush however, the differences wers statisticaily nen-significant.

Effect on flowering and fruiting behavior

Effect of various maisture conservation measures on flowering and important moisture related
shvsiological disorder have been presented in Table 2. Tt is evident from the table that waler harvesting
through full meon terracing followed by mulching with paddy straw resulzed in earlv panicle mitiation
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Table 1: Lffect of ir-situ water harvesting and moisture conservation on vegetative growth and

tlushing in litchi

TrammcmT Tree F—E_ [ foee | Trunk 'eng’ { Ginbut | Ne of | Longthof | Gink of
height ! s;t\ree_:\d volumu: 55|11_1 1" flush l i fiush ¢ [e:af'.et i H ’ 2" frash
‘ i) (m o mY {em fem) {em) , 7 flush | mo]
v, | =1 Pson [ asia]ens | 92 94 | 322 7 133 oo
T, ; 6.0 49.8 _Ll 7.7 | 892 1.0 0.4 fu"_} 13.7 1
T, i 570 505 i 1508 889 | 107 | o5 | 330 | 149 | o
T., s 1533 Penal grs | oggs B T ies | o4z
| T 59 | S63 | 1764 899 | 165 | 05 | 360 | 143 ] 0ai | 323
Y s Lson [ uaes| sas 103 | oa o299 | ois7 | oss | 309
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LT 63 | 598 199.4133.3 05 | o3 [ 319 1 154 | v3s | 339 |
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COa 8% | 028 | 240 | 1068] 220 | NS NS | NS NS |

Table 2: Effcct of in-sifu water harvesting and mnistire ooncarvation on flowering and fruiting

hehavior of litchi trees

— ——
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el seees where as hali moon terratitg and mulching wi

2 stra was carliest o indues 0%

i =t Number of initial

(Taite 27 Linireated contral 100K v higher days or
cracking and fnal frus retentior, are the erieial

factors 10

er cant frutt drop, per cent frutl
el mocential of litchi wees. Perusal of duta preser: vt in rahte 2 reveal thai initiadly the
vield potentiai of Litch: wrees. Ferusal o duta presented in fakne 2 revear thar initiafly the

maximum and signifieanily higher number of fruits per panicle were set in tress hasing full moon
perracing and paddy straw mulehing The final fruit retenticn was also noticed to be the raximum in
‘he same croatment. The maximum fruirdrop £53.9%) and {rait cracking {7,394 was observad under
control {eo torracing and ro mulching » condition whereas the minimum fruit drop (76.5%) and
significantly lower fruit cracking (4.4%6) was recorded in £l moon terracing and paddy straw mulching.
Mulehing with local weed couplad with half moon tef acing however, recorded the minimum fruit

craciing.
Effect on vield and fruit quality

Perusal of data presented in Table 3 reveal that the average individaal fruis weight (21.4 g} and
nulp weight (107 g) was maximum i treatment having fuli moon terracing and paddy straw muiching.
Vield per trec (39.1 kg) was significantly superior in full moor: terracing coupied wirh paddy straw
mulching which was at par with half mmoon terracing = paddy straw muiching (31.1 kg'tres}, tull moon
terracing + local weed muiching (50.4 kgitrec) and no terracing — paddy straw iching (49.6 kg/tree).
Values for TSS, acidity and total sugar were non-significant among he treaument.

Table 3: Effect of in-sifu waler harvesting and moisture conservation mmeasures on vield and qualiy

af jitchi fruits

Treatment ‘ Fruir | Peel | puip | Acidit | Totar | Yield!
wazinlit volume weight | weight | {"a) | {0t | SLgar ‘ plant
¢ {ec) (g} i2) | (ol (ke

BE—————

18.5
19.3
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Cost: benelit ratio

6l

It is quite clear from the above results and discussion that and fx-sity waler harvesting near root
rhizosphere of litchi plant and organic mulching of the tree basins has significant and positive etfect
on tree health, vield and yield attributing characiers of the iitchi iree under plateau region of the
eastern India. It is quite imperative to calculate the cost: benelit ratio of the technology before
recommending to the farmer for large scale adoption. An attempt has been made to find out the net
henefit of the various treatments under the existing price scenario of the goods and services required
for the echnology during the experimentation period. Perusal of fact preseqated in Table 4 reveal that
plant with full moon terracing and paddy straw mulching has an additional yield of (32.74 kg) over
control leading to ap additional income of Rs. 654 .80 per tree. Computing the additional expenditure
for the treatment {considering the cost of material. proportionate man power, ete.) it ranges from Rs.
0,00 in control where no treatment has been applied to Rs. 130.00 in tocai weed mulching = fuli moon
terracing. The net income per tree has been found maximum (Rs. 344 30 per tree) under treatment of
full moon terracing and paddy straw niulching which leads 1o the nel cost: benefir ratio af 1:4.92,

Table 4: Cost:benefit ratio of the technology.

Fl’reatmant Mean Yield T,!‘«ciditional Additional & Expenditurs due o | Net benefit
vieldkg! i differenee | income @ mutching J Rupees
) tree due to Rs. 2000/ kg { Lahar cost | Cost of | Tatal i Dertree
mulching fruit pes wree | materiaj | edditzional !
kg tree l per wes / | cost! iree '
' veur '
. R T P ( S
T, 5106 24,70 4940 | 173 800 | 973 396.5 {1:3.06)
T T
T, 59.10 374 | 6518 | 305 80.0 | 1103 $44.3 (1:4.92)
1 .
T, 49.50 | 23.14 462.8 40 | B0 | 84D ) 3188 (1450
T, 4226 | 1590 3118.0 75 | sz 1028|2152 (1209 ]
T, 40,40 14.04 280 8 305 1 853 Uss | 1650 (1:142) ]
T, 47.36 21.00 420.0 40 | 853 | 8930 | 3307 (1:3.69)
T, 45.70 19.34 386.8 175 (oo T orins 2693 (1229
R 50.40 | 2404 480 8 30.5 00 11303 ] 3503 (1:2.,68)
T, 42.33 15.97 319.4 40 | 1000 T P40 TNS.-’? 11:2.67)
T 3780 | 144 7288 17.5 L 0O U153 | 2113(Li2oT)
T, 3883 | 1247 94 | 305 | to 1 305 218.9 (1:1.17)
T 26.36 00.00 0wo | oo co oo 0.0 ]
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