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Abstract !

The plant growth, yield and fruit quality attributes of 'Sathgudi' sweet orange (Citrus sinensis (L.) Osbeck) on four|
rootstocks were evaluated under semi-arid conditions of central Gujarat at Central Horticultural Experiment Station (ICAR-
CIAH, Bikaner), Godhra during the year 2016-2017 and 2017-2018. Results showed that various rootstocks had significant effect!

ngrowth, yield, fruit weight and quality of Sathgudi sweet or; nge, The highest plant height (1.50 m), root stock girth (17.20 cm),‘
scion girth (16.30 cm), plant spread (1.40 m & 1.35 m) and tree volume (1.48 m°) were observed with Rangpur lime rootstock
tlosely followed by rough lemon. The fruit weight and yield were also affected by different rootstocks. Trees on 'Carrizzo'|

itrange had lower fruit weight and yield than those budded on to
é (12.0 °Brix), TSS and acid ratio (8.95), total sugar (5.70%) and

(170.20 g), yield (8.5 kg/plant), juice percent (42.12 %), TS

he other rootstocks. Significantly, the maximum fruit weight‘

vitamin C (58.90 mg/100g) were found in Sathgudi trees budded on'to Rangpur lime.
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Introduction |
| Sweet orange cv. Sathgudi is successfully cultivated
in the semi-arid tracts of the Indian subcontinent. It is popular
amongst growers in semi-arid regions of country owing to its|
gigher yield potential and consumer's preference. India's citrus‘
roduction has reached to approximately 12.75 mt in 2017
from an area of 1.06 mha out of which sweet orange
ﬁ?ntribution in production is 3.48 mt from an area of 0.209‘
ha. (Anon., 2017). Various kinds of rootstocks used in citrus
production played substantial role in the development of the|
citrus industry in the world (Yildiz et al., 2013). Rootstock is
hsed beneficially for solving both limiting and restricting‘
factors of citrus production (soil, climate and pests, etc.) and|
conditioning the market demands on productivity, short
juvenility period and high-fruit quality. Further, factors likel
cultivar characteristics, rootstocks employed, growing
conditions orchard management, type of flowers and the fruit
Hrops can affect citrus cultivars yield and quality attributesl
(Demirkeser et al., 2003, Parameshwar et al., 2018). The use,
of particular type of rootstock can influence different aspects
of tree growth and development, including yield, fruit quality!
pnd tolerance to stress caused by biotic and abiotic factors
(Filho et al., 2007). The main rootstock in India for citrus
production is rough lemon or Jatti khatti (Citrus jambhiril
Lush.) which can be considered as an ideal rootstock for all set
of agro-climatic conditions (Kumar et al., 2017). It is now well
known fact that the genotypic differences of rootstocks mayl
odify growth, yield and fruit quality attributes. The present‘
tudy was aimed to assess the effect of different rootstocks on
sweet orange cv. Sathgudi tree growth, yield and quality under|

'semi-arid conditions of central Gujarat.

‘Materials and Methods

\ The present work was carried out during 2016-2017
‘and 2017-2018 at Central Horticultural Experiment Statioz
(ICAR-CIAH), Vejalpur, Godhra. Plant materials for th

lexperiment consisted of sweet orange cultivar budded on four
‘rootstocks, viz., rough lemon (Citrus jambhiri Lush.)
Rangpur lime (Citrus limonia [L] Osb.), Carrizo citrangé
|(Citrus sinensis [L.] Osb. x Poncirus trifoliate [L.] Raf.) and
Cleopatra mandarin (Citrus reshni Hort. ex Tan.). The buddei
‘plants were planted during the year 2012. The experiment wa

laid out in Randomized Block Design with 4 treatments and §
replications. Plant growth in terms of plant height (m), rooi
Istock girth (cm), scion girth (cm), plant spread (m) and tre

volume (m°) were recorded. Plant height was determined by
measuring the distance from the ground to the top of the plant
lwith the help of measuring tape. Plant spread in North-South
@and East-West directions was recorded with the help of
measuring tape and tree volume (V) was determined as per
formula suggested by Roose et al., (1986) and recorded in
cubic meter. Scion girth was taken at fixed height 10 cm abovei
the graft union and root stock girth at 10 cm below the graf
lunion. The positions were marked with paint for taking
‘observations. All plants were given the uniform cultura
practices. The data on fruit yield (kg/tree) and physico-
ichemical characters were recorded using standard procedures|
‘From each treatment, fruits were randomly selected from alll
the directions for recording the data and brought to th

llaboratory of Central Horticultural Experiment Station|



- JVejeWpurT Panchmahal (Godhra), Gujarat. TSS of fruits was

measured with the help of hand refractrometer while titratable!
Fcidity, ascorbic acid, and total sugars were determined by
AOAC (1990) methods. The data were statistically analyzed
as per method of Gomez and Gomez (1984). |

besults and discussion |
| Different rootstocks significantly influenced the|
various growth parameters of Sathgudi sweet orange (Table‘
h). Sathgudi on Rangpur lime rootstock produced vigorous
plant with the maximum plant height (1.50 m), root stock girth|
17.20 cm), scion girth (16.30 cm) plant spread in E-W (1.40
) and N-S directions (1.35 m) and tree volume (1.48 mB)‘
followed by rough lemon (1.35 m, 16.32 cm, 15.60 cm, E-W)|
#30 m, N-S 1.28 m and 1.18 m’°) for these parameters. The‘
inimum plant height (1.10 m), root stock girth (14.20 cm),
scion girth (14.0 cm) plant spread in E-W (1.13 m) and N-S|
girections (1.0 m) and tree volume (0.65 m°) were recorded on
leopatra mandarin rootstock. The findings of the present‘
study clearly demonstrated the differential growth response of|
rhe rootstocks on the scion variety which might be due to the
nherent genetic potential of the rootstocks. Results of the
study showed that Rangpur lime followed by rough lemon,
showed its superiority in terms of plant height, spread tree
volume of Sathgudi sweet orange over other rootstocks, thus!
indicating their well adapted nature to soil conditions with,
efficient root system that might have resulted in higher
accumulation of nutrients (Kumar et al., 2017). Variation inl
rowth parameters of sweet orange due to use of various
rootstocks have also been reported earlier by Yildiz et al.
(2013) and Ghosh etal. (2012).

fruit yield (8.5 kg/plant) and juice content (42.12 %) weréd
‘observed with Rangpur lime rootstock followed by Roug
lemon (160.50 g, 7.20 kg/plant and 38.0 % respectively).
While the minimum fruit weight (152.10 g), yield per treé
‘(5.20 kg) and juice content (36.0 %) were found Witg
Cleopatra mandarin (Table 2). Degree of yield expression of
lscion cultivar, budded on specific rootstock is considered ag
‘one of the indicators for rootstock-scion combination for
particular agro-climatic condition. Higher yield along witl
lother yield attributing characters of sweet orange on Rangput
lime rootstock was reported by Mustafa and Reddy (19901
‘under Bangalore and Ghosh et al. (2012) under West Benga
iconditions. Grace et al. (2005) recorded maximum weight|
size and Juice percentage in Sathgudi sweet orange fruits o
‘Rangpur lime rootstock in Tirupati (Andhra Pradeshr}
conditions. Further, fruit chemical quality characters were alsq
significantly affected by various rootstocks used (Table 2). In
‘respect of chemical quality parameters of fruit, significani
improvements have been observed in TSS (12.0 °Brix), TSS
acid ratio (8.95), total sugar (5.70%) and vitamin C (58.90
‘mg/lOOg) in Sathgudi trees budded on to Rangpur lime whilé
the minimum TSS (11.0 °Brix), acidity (1.44 %), TSS acid
ratio (7.63), total sugar (5.10%) and vitamin C (48.10
Img/100g) were recorded in Sathgudi orange on Cleopatrd
‘mandarin. These results are in agreement with Ghosh et aI*
(2012) and Graceetal. (2005).

\ In conclusion, Rangpur lime may be adopted as
‘Rootstock for sweet orange cv. Sathgudi under the semi ariﬂ
conditions of central Gujarat to increase yield with improve
fruit quality attributes.

‘Table 1. Effect of rootstocks on growth, yield and fruit qualit}l attrlibutes of sweet orange cv. Sathgudi

| Treatments Plant height (m) Root sock girth | | $cion girth Plant spread Tree

| (cm) | ﬁcm) E-W (m) N-S (m) vol3ume
(m”)

\ R

| Rangpur lime 1.50 17.20 | | 16.30 1.40 1.35 1.48

| Rough lemon 1.35 16.32 | 15.60 1.30 1.28 1.18

| Cleopatra 1.20 16.00 11550 1.15 1.10 0.80

| mandarin L]

| Carizzo Citrange | 1.10 14.20 | 14.00 1.13 1.00 0.65

| CD(P=0.05) 0.11 0.09 " 10.10 0.12 0.11 0.27

‘Table 2. Effect of rootstocks on fruit yield and fruit quality att?ribu?tes of sweet orange cv. Sathgudi |

I Treatments Yield Fruit Juice T T8S Acidity | TSSand | Total Vitamin C

\ (kg/ weight (g) | (%) \ (OBrix) (%) acid ratio | sugar (%) | (mg/100g)

‘ plant) 1

| Rangpur lime 8.50 170.20 42.12 1 12.00 1.34 8.95 5.70 58.90

| Rough lemon 7.20 160.50 38.00 || 11.20 1.42 7.88 5.50 51.20

| Cleopatra 6.20 155.15 37.12 | 1\.10 1.43 7.76 5.40 50.12

mandarin

| Carizzo Citrange | 5.20 152.10 36.00 || 11.00 1.44 7.63 5.10 48.10

| CD(P=0 .05) 0.98 2.31 1.11 | 0.113 0.03 0.07 0.12 0.48

| |

Significantly, the rﬁaxiﬁum?ruﬁweTghtTl?fIZOfg),‘ -
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