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Article Info ABSTRACT

Article type: Background and Objectives: Growing degree days (GDD) and helio
Full Length Research Paper  thermal units (HTU) are the temperature based agro-meteorological indices
that play important role in predicting crop growth and yield. The efficiency
of conversion of heat and radiation energy to dry matter depends on

Article history:

Received: 02.12.2024 genetics factors, planting date and crop. Heat summation units (HSU), that
Revised: 03.15.2024 mainly called growing degree days, and its derivations such as helio
Accepted: 04.15.2024 thermal units, heat use efficiency and helio thermal units use efficiency are

the most necessary to determine phenological stages and the suitable
planting dates for cultivars of different crops. This experiment was

g:gfi?l;dg'e grec days, undertaken to define the effects of different sources of nitrogen on agro-
Helio thermal, meteorological indices in phonological stages and sources use efficiency in
Nitrogen, two potato cultivars (Sante and Savalan).

Tuber bulking,

Vermicompost Materials and Methods: This study was conducted in a factorial

arrangement as two factors in a randomized complete block design with
three replications at Behbahan Agriculture Research Stations. Factor (A)
was nitrogen sources: nitrogen fertilizer lack, plots that received 50%
nitrogen from mineral fertilizer Plus 50% nitrogen from vermicompost
(50% M+50%V), plots that received 75% nitrogen from mineral fertilizer
Plus 25% nitrogen from vermicompost (75% M+25%YV), and plots that
obtained 100% nitrogen from mineral fertilizer (100% M). Factor (B) was
potato cultivars (Sante and Savalan). Sprouted seed tubers were planted at
early January. One week before harvesting haulms were defoliated and
tubers harvested at mid -May. Growing degree days, helio thermal untis
were calculated in all phonological stages, and after harvesting thermal use
efficiency and helio thermal unit use efficiency determined. Data were
statistically analyzed by SPSS software. Significant differences among
treatments means were determined at P<0.05 by Duncan’s multiple test
range.

Results: The duration, growing degree days and helio thermal units of
sprout development stage were significantly lower in Savalan than Sante
cultivar. The effects of different sources of nitrogen on duration, growing
degree days and helio thermal units in sprout development stage were not
significant. The duration of vegetative stage was 15 days in all studied
treatmrnts. Early exposure of plants to favorable climatic conditions for
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tuber initiation, short day and cool night temperature, caused the duration
of vegetative growth, growing degree days and helio thermal units were
low in this phonological stage. Due to high temperature at late April and
early May growing degree days and helio thermal units in tuber bulking
stage were considerable higher than previous stages. Maturation was not
observed in this research. Yield, thermal use efficiency, helio thermal units
use efficiency and nitrogen use efficiency were significant higher in
Savalan cultivar as compared with Sante. Application of vermicompost in
50% M+%50V and 75% M+25%V lead to increase yield, thermal use
efficiency, helio thermal units use efficiency and nitrogen use efficiency in
these treatments in comparison with application of only mineral fertilizer
(100% M).

Conclusion: 75% M+25%V treatment is recommended for cultivation of
Savalan and Sante cultivars.
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Table 1. Some physical and chemical properties of soil in two years of experiment.

oS e B ey e BB A = S S ol il g
Organic carbon Available K Available P EC
(%) (mg kg) (mg kg) pit (dsm") Texture - Year
0.70 279 8.9 7.8 23 Silty clay loam 2019
0.80 269 7.9 7.7 2.2 Silty clay loam 2020
3T dla 93 55 e a8 )5 bt S S5 F Y Jox
Table 2. Some chemical properties of vermicompost in two years of experiment.

ST ol N e RN e oS VOIS

Organic matter Total N Total K Total P e 300S 559 EC Vear

(%) (%) (%) (%) oH (dsm™) ea

30 2 1 3.5 6.7 3.2 2019

26 1.5 1 3 7.4 2.1 2020
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Table 3. Means comparison of duration (days), growing degree days (°C day) and helio thermal unit
(°C day hr') at sprout development and vegetative growth stages in studied cultivars.

Sl o LS, ol g anc i 5 A
Vegetative growth Sprout development )
™~
B PREESS Ly sy e e dle i saba A1 Ly sy ey e Cultivar
Helio thermal Growing degree Duration Helio thermal Growing degree Duration
units days unit days
a b a a a a wils
1238.64 136.12 15 2335.75 355.32 50.04
Sante
S|P
1087.01° 145.02° 15 1890.17° 285.33° w79
Savalan

Ll Aoy 0 JL@S}‘&»A)J Solsgme BN STls (glanals o b}ﬁjiwb‘jmdﬁh G S Bl S O gla Sl

Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan’s
Multiple Range
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Table 4. Means comparison of duration (days), growing degree days (°C day) and helio thermal unit
(°C day hr") at sprout development and vegetative growth stages in different sources of nitrogen.

Sl o LS il g anu g 5 A,
Vegetative growth Sprout development 05355 Al silis
. L . Lo Different sources of
Jbe 5 sda a1 P BEPRESE e Jlojsda daly Al 555 a0 e nitrogzn
Helio thermal Growing Duration Helio Growing Duration
units degree days u thermal unit degree days uratio
Wi "
1179.51° 142.83° 15° 2058.99" 360.01" 46.17° !
Control
+ ;,M}?QS@); Loy 00
1197.04" 140.10° 15° 2135.14" 295.69° 47.25° o5l dosys O
50% V+50%U
+ C,...«}?QSJ«)} Aoy Yo
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25% V+75%U
oygl Aoy Yoo
1178.78" 138.26" 15° 2077.06" 274.97" 47.00° S

100%U
Ll Aoy 0 Jlaz] Cb.w)) Sl B STls (glaals i ()yﬂ bl dies S e O 3 Bl S 05w e L;La@.{il?n

Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan’s
Multiple Range
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Table 5. Means comparison of duration (days), growing degree days (°C day) and helio thermal unit
(°C day hr’) at tuber initiation and tuber bulking stages in studied cultivars.

EEw: > e
Tuber bulking Tuber initiation .
™~
b5 sl a1l RS S TPRC S e b5 sl a1 RS S TPRT S e Cultivar
Helio th'ermal Growing degree Duration Helio thermal Growing degree Duration
unit days unit days
b b b a a a asls
8491.78 1029.11 55.46 1044.67 164.69 15
Sante
a a a a b a OY‘JL"’
8882.15 1117.65 60.71 1109.48 144.98 15
Savalan

Ll Aoy 0 Jlax] Cb.w)) Solsgme BM SCls (glaals i ()yﬂ bl s S 23 G G s Pl 4SO e L;L:e@.{il?n
Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan’s

Multiple Range
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Table 6. Means comparison of duration (days), growing degree days (°C day) and helio thermal unit
(°C day hr™) at) at tuber initiation and tuber bulking and vegetative growth stages in different nitrogen sources.
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Tuber bulking
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100%U
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Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan’s

Multiple Range
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Table 7. Means comparison of yield, Heat use efficiency, Helio thermal units use efficiency, nitrogen use
efficiency and agronomic nitrogen use efficiency in studied cultivars.

O35 5 a8 Jo s sda a0 1S b b s 5 Sheos o
o)
Nitrogen use efficiency Helio thermal units Heat use efficiency Yield Cultivar
(kg tuber N kg™) (kg ha™' °C day hr') (kg ha™' °C day™) (tha™)
5L
130.81° 1.53° 11.42° 19.33° =
Sante
sl
152.91° 1.70° 12.89° 21.78° o
Savalan

Ll As 5 0 JL@J}‘&»A)J Solsgme BM STls (glaals o Qijl.ﬂlﬁméfga O S JE\»SQJ:M,»L;L&@.{‘L,:

Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan’s

Multiple Range
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Table 8. Means comparison of yield, Heat use efficiency, Helio thermal units use efficiency, nitrogen use
efficiency and agro nomic nitrogen use efficiency in different nitrogen sources.

O35 5 a8 [ PR PR b b L 5 Shes s e il
Nitrogen use efficiency Helio thermal units Heat use efficiency  Yield Different sources of
(kg tuber N kg™) (kg ha™' °C day hr'") (kg ha™' °C day™) (tha™) nitrogen
N .
- 111 8.48° 14.33¢ e sanl)
Control
+ C,.‘.-:)?QS&J\) BV RN
140.64° 1.79° 13.44° 22.80° o5l doys 00
50% V+50%U
+ C,.‘.-:)?QS&J\) EW-P%) Yo
151.35 1.93* 14.45° 24.40° oyl Ao y5 VO
25% V+75%U
b c c c °J)‘ Lo Yoo
132.40 1.61 12.24 20.68
100%U
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Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan’s

Multiple Range
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Table 9. Means comparison of yield, Heat use efficiency, Helio thermal units use efficiency , nitrogen use
efficiency and agronomic nitrogen use efficiency in different nitrogen sources.

O3 Gae G by sty 36 LS
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Means followed by similar letters in each column are not significantly different at 5% probablity level using Duncan’s

Multiple Range
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