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ABSTRACT

A field experiment was conducted during 2015-2017 at CSIR-Institute of Himalayan Bioresource
Technology, Palampur, India to calculate agro-meteorological indices and to study the duration of different
phenological phases of damask rose (Rosa damascena) varieties under mid hills of western Himalayas.
Agro-meteorological indices were computed for two damask rose varieties Himroz and Jwalaat different
pruning time from October 30 to January 15 at fifteen days’ interval. The results indicated that the number
of days required forattaining each phenological stage, decreased with delay in pruning time. Variation in
different phenological stages of damask rose varieties were observed. Higher GDD, PTU and HTU were
accounted by Jwala as compared to Himroz during all the phenophases of R. damascena. Plants pruned
on January 15 (late pruning) required lesser GDD, PTU as well as HTU, while plants pruned on October
30 (early pruning) accumulated higher GDD, PTU and HTU during crop growth period. The results showed
that agro-meteorological indices play a vital role in the productivity of R. damascenacrop.

Keywords : Pruning time, growing degree days, photothermal unit,helio-thermal unit.

Roses are believed to be pruned every year regularly
for proper growth and development and it increases the
aesthetic values like the quality of the flowers and larger
blooms with inspiring color. Pruning inroses not only ease
the harvesting of flowers, but also maintain the plant in
proper shape and other intercultural operations. Beside this,
morphological and yield parameters inroses are also affected
bypruning. Like in ornamental rose, pruning has been found
to be fruitful in aromatic rose (Zekavati, 2013).

Crop weather relationship studies in aromatic plants
are very meager and need attention. GDD or heat unit
requirement has often been used for characterizing thermal
responses in crops but no attempt has been made to study
itsresponse in damask rose. Though some attempts earlier
have been made for medicinal and aromatic crops viz., wild
marigold (Kumar et al., 2010), clary sage (Personnel
communication), stevia (Kumar ef al., 2010) and mentha
(Braretal.,2015). The objective of the present study was to
ascertain the role of meteorological parameters in crop
growth and development of R. damascena varieties under
mid hill conditions of western Himalayas.

MATERIALS AND METHODS
Field experiment

To perceive the thermal impact on different

phenophases and productivity of R. damascena, field
experiment was carried out for two years during 2015-2017
atthe medicinal and aromatic plants research farm of CSIR-
Institute of Himalayan Bioresource Technology, Palampur
(1390 m amsl, 32°06°05"N, 76°34"10"E), India. The soil of
the experimental areais clayloam in texture, high in organic
carbon (1.0%), acidic inreaction (pH 5.7), mediuminavailable
N (278.4 kgha'), available P (17.2 kgha™') and available K
(275.4 kgha'). The experiment was designed based on split
plot design with four replications. The field experiment
consists of two varieties (Himroz and Jwala) in the main plot
and six pruning times (October 30, November 15, November
30, December 15, December 30 and January 15) in sub-
plots. Phenological parameters viz.,days taken for pruning
to leafbud formation, days taken for leafbud to flower bud
formation, days taken for flower bud to flower initiation,
days taken for flower initiation to complete flower harvestand
total days taken for pruning to complete flower harvest were
recorded during the cropping period. Fresh flowers of damask
rose were plucked earlyin the morning daily before sunrise
during the flowering season. The damask rose plants used
for these studies were transplanted in August 2008 at a
spacingof 1.50 m x0.75 m from row to row and plant to plant,
respectively.

Data on weather parameters viz., maximum, minimum
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Fig1: Standard meteorological weeks duringthe cropping
season of R. damascena (Pooled data of two years).

temperature, rainfall, bright sunshine hours, daylength and
relative humidity (RH) used for the study were recorded
from meteorological observatory of the C. S. K. Himachal
Pradesh Agricultural University, Palampur, H.P. The agro-
meteorological indices viz., GDD, PTU and HTU were
calculated by using the standard formulas (Kumar et al.,
2012) for different phenophases of R. damascena. For
calculation of GDD, PTU and HTU base temperature was
taken as 5.2°C (Mattson and Lieth, 2007). The recorded
data were analyzed with analysis of variance (ANOVA)
procedures using the Statistical Software Package (SAS 9.1)
and used excel software to draw graphs.

RESULTS AND DISCUSSION

Crop phenology

Phenophase development of the plant is affected by
the environment. Development of phenological stage is an
important component of crop weather relationship studies
of damask rose. During crop growing season maximum
temperature was within the range of 14.2 to 30.9°C and
minimum temperature ranges between 2.8 to 17.5°C,
respectively (Fig. 1). The calendar of different phenological
stages for damask rose wasinfluenced by different pruning
time fortwo different varieties Himroz and Jwala. The number
of days taken by the damask rose crop for completion of each
phenophase varied with different pruning time (Table 1).The
number of days for each phenological stage decreased with
the delay in pruning from October 30 to January 15. The
delayed pruning reduced the length of all phenological
stages significantly. Among the different pruning times,
early pruned plants (October 30) took significantly higher
number of days for each phenological stage viz., pruning to
leaf bud formation (25.7 days), leaf bud to flower bud
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formation (110.1 days) and flower bud to flower initiation
(25.4 days), however,unequal days were observed from
flower initiation to complete flower harvest.Late pruning
(January 15) took significantly lesser number of days for
each phenological stage viz., pruning to leafbud formation
(18.1 days), leaf bud to flower bud formation (54.0 days)
and flower bud to flower initiation stage (12.6 days).A
similar trend was observed for pruning to complete flower
harvest stage, October 30 pruning took significantly higher
number of days (184.9 days) as compared to subsequent
pruning time. However, January 15 pruned plants completed
vegetative and flowering (pruning to complete flower
harvest) with significantly lesser number of days (111.6
days) (Table 1). The significant differences were observed
in damask rose varieties for each phenological stage. Variety
Jwala took significantly higher number of days for each
phenological stage viz., pruning toleaf bud formation (23.5
days), leafbud to flower bud formation (56.5 days), flower
initiation to complete flower harvest (26.0) and pruning to
complete flower harvest (151.0 days). However, variety
Jwala took lesser number of days for stage flower bud to
flower initiation (Table1). These results were closelyrelated
to the findings of Kumar et al., (2008) which showed a
number of days gradually reduced by delay in sowing
soybean. Late pruning induced early flowering in damask
rose crop, due to increased day length along with temperature
variations. Late pruned crop reduced the duration of the
vegetative period due to the alteration of temperature and
rainfall. VarietyJwalatook significantly higher number of
days to complete each phenological stage compared to
Himroz variety; this maybe because of genetic makeup of
the variety.

Growing degree days

Accumulated thermal unit presented in Table 2 showed
lowest accumulated heat units (476.8 and 536.5°C days)for
January 15 pruning. Variety Jwala accumulated more heat
units to complete each phenological stage as compared to
variety Himroz. Accumulated heat units consumed for pruning
to completion of the vegetative period were maximum in
October 30. The result presented in Table 2 showed that
varieties Himroz and Jwala took 1363.0 and 1441.1°C days
for early pruned plant (October 30)and 823.9 and 842.6°C
days for late pruned plants (January 15), respectively. Among
the two varieties, Jwala observed maximum GDD for each
phenological stage as compared to variety Himroz. This was
due to longer time period for all the phenological stages in
the early pruning. Late pruning decreased the duration of
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Table 1: Days taken for completion of different phenological stages of R. damascena varieties as influenced by pruning time

(Pooled data of two years).

Treatment Pruning to Leafbud to Flower bud to Flower Pruning to
leaf bud flower bud flower initiation initiation to complete
formation formation complete flower flower

harvest harvest

Variety

Himroz 21 51 15 20 144

Jwala 23 56 10 26 151

SEm+ 0.3 0.2 0.5 1 0.4

CD(p<0.05) 0.2 0.7 2 5 4.8

Pruning Time

October 30 25 110 25 22 184

November 15 23 104 18 21 168

November 30 22 92 16 23 155

December 15 21 81 13 23 140

December 30 19 69 12 23 125

January 15 18 54 12 26 111

SEm=+ 0.2 0.7 0.9 0.7 1.8

CD(p<0.05) 0.7 2.2 2.5 1.8 1.2

Note: CD: Critical Difference; SEm; Standard Error of Mean; NS: Not significant

phenology as compared to early pruning due to fluctuated
high temperature during the growing period.

Photothemal unit (PTU)

PTU was calculated for R. damascena crop during the
season 2015-2016 and 2016-2017 and results are present
inTable 2. For pruning to flower bud formation stage, PTU
decreased with delay in pruning. Higher PTU were
accumulated by variety Jwala (11220.8 °C days h) and
Himroz (10469.8 °C days h) for early pruned plants (October
30)and itdecreased with delay in pruning time. Damask rose
crop accumulated12680.0°C days h PTU with 144.8 days
for variety Himroz and 13400.4°C days h with 151.0 days
for variety Jwala till complete flower harvest (Table 2).
Among the pruning time, the highest PTU was recorded with
October 30 pruned plants (16391.9°C days h) for completion
oftotal vegetative growth period (Table 2). The results were
inaccordance with the studies of Eruola (2014). The variety
Jwalaaccounted significantly higher PTU than Himroz at all
phenophases of R. damascena during both the years.

Helio-thermal unit (HTU)

Accumulated HTU for the phenological stage for
pruning to flower bud formation presented in Table 2. Like

GDD and PTU, HTU gradually decreased with the delay in
pruning time. Early pruned plants indicated maximum
accumulated HTU which was 6142.9 °C days h for flower
bud formation (Table 2) and 9870.2°C days h for complete
flower harvest. Among the pruning times, HTU mostly
decreased with delayin pruning time and incrementin HTU
value was accredited with early pruned plant for both the
varieties. Data presented in Tables 2 showed that variety
Jwala accumulated more heat units for phenological stage
for pruning to complete flower harvest as compared to
Himroz. Similar findings were observed by Kumar et al.,
(2012) in white clover which showed decreased HTU for
different phenophases due to delayed sowing. Late pruning
compelled the plants to complete each phenological stage
with a shorter period of time resulting indecreased HTU.

CONCLUSION

Damask rose plants pruned on October 30 (early)
took maximum calendar days for completion of different
phenological stages. Late pruned plants (January 15)
recorded less GDD, PTU, HTU, daylength, BSS and rainfall
for each phenological stage viz., pruning to flower bud
formation and complete flower harvest. Late pruning of
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Table 2: Agroclimatic indices during pruning to flower bud formation and pruning to complete flower harvest stage of R.

Agro-meteorological indices of aromatic rose

damascena varieties (Pooled data of two years).

March 2018

Pruning Time Pruning to flower bud formation Pruning to complete flower harvest stage
AGDD APTU AHTU AGDD APTU AHTU
Himroz
October 30 996 10469 5733 1363.0 15305.3 9243.7
November 15 895 9422 5159 1281.3 14578.2 8695.1
November 30 865 9179 5022 1205.0 13743.3 8132.7
December 15 722 7894 4308 1015.4 11845.3 6681.0
December 30 599 6629 3614 891.3 10580.2 5761.0
January 15 476 5322 2899 823.9 10027.7 5347.2
Mean 759 815 4456 1096.6 12680.0 7310.1
Jwala
October 30 1056 11220 6142 1441.1 16391.9 9870.2
November 15 939 9982 5460 1335.2 15328.9 9018.4
November 30 914 9820 5367 1258.8 14493.8 8538.0
December 15 739 8105 4422 1068.2 12581.7 7115.9
December 30 624 6965 3795 944.1 11316.8 6198.1
January 15 536 5975 3255 842.6 10289.1 5507.8
Mean 801 8679 4740 1148.3 13400.4 7708.1

Note: AGDD: Accumulated growing degree days; APTU: Accumulated photothermal unit; AHTU: Accumulated helio-

thermal unit

damaskrose hastaken the advantage of optimum temperature
and sunlight during the stages of plant development and
thereby avoided adverse situation during the complete
phenological stage for pruning to complete flower harvest.
Among the varieties,Jwala took highest calendar days,
accumulated higher GDD, PTU and HTU from pruning to
complete flower harvest. Agro-meteorological variables
influenced the yield parameters and yield of R. damascena.
Temperature, daylength and BSS play an importantrole in
determining the productivity of damask rose crop. The
variations in the agro-meteorological indices give the
information related to the effect of temperature and solar
radiation on phenological stages and productivity in R.
damascena. We can conclude thatagro-meterological indices
were calculated for the first time for damask rose crop and
these can be used at other regions that have similar climatic
conditions foryield forecasting.
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