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Abstract:

Irrigation is the lifeline of agricultural development. It has assumed greater importance after the
induction of modern technology in agriculture, i.e., after introducing high-yielding seeds,
chemical fertilisers, pesticides, etc. The aim of the present study is to show the regional
variations in share under different sources of net irrigated area with respect to Haryana state at
the districts level. The study covers the period from 1970-71 to 2014-15 to show source-wise
irrigation structure trends. To display the district-wise area under irrigation, five-time points have
been selected, i.e., 1980-81, 1990-91, 2000-01, 2010-11 and 2014-15, a period of 35 years. The
related data and associated information used in the study have been obtained from various issues
of statistical abstracts of Haryana. The study indicates that irrigation development has
significantly occurred in the study area. The pattern and structure of irrigation in Haryana state
shows that tubewells and canals are the two primary irrigation sources. In the absence of
adequate surface water quantity, tubewells has become the main sources of irrigation in the state
and irrigated area has increased from 940 thousand hectares in 1980-81 to 1818 thousand
hectares in 2014-15. The adoption of tubewell irrigation varies across different districts
according to the technological feasibility and natural setup. Nevertheless, the fact remains that,
once the districts reach a maximum level of tubewell irrigation, overexploiting the groundwater
resources, there is an apparent record of decline as they remain no longer sustainable. Study
reveals that the tubewell irrigation is more prominent in Panchkula, Kurukshetra, Faridabad,
Yamunanagar, Ambala, Gurugram, Rewari, and Mahendragarh district where more than 90 per
cent of the net irrigated area are under tubewell irrigation. The main factors behind the rapid
decline in canal irrigation across Haryana are the poor performance of surface irrigations
systems, market failures, failure of participation of irrigation communities, and failure of public-
sector agencies to deliver irrigation water. In the study area, the number of tubewells has
increased from 0.20 million in 1975-76 to 0.73 million in 2011-2012. This has resulted into
excessive exploitation of groundwater resources.
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Introduction:

There are several alternatives to developing irrigated agriculture using various sources of
irrigation (Dhawan, 1982). Different irrigation sources are constrained by one limiting factor that
gives the source various degrees of reliability and flexibility in terms of effectiveness (Dhawan,
1988; Koli & Bodhale, 2006). So the changing structure of irrigation systems in terms of area
under different sources of irrigation in a region to a great extent influences agriculture production
through changing cropping patterns and increasing crop yields (Gautam, 2021). There are only
two basic irrigation modes in Haryana, the tubewells, and the canals (Dhawan, 1990), which
contribute a total hundred per cent of irrigation (Gautam & Sangwan, 2021a). The West Yamuna
and Bhakra canals are Haryana's two major canal irrigation networks (Jeet, 1998). The Western
Yamuna Canal System supplies surface water to the eastern and the southern parts and the
Bhakra Canal System to the Western parts (Jeet, 1998; Sangwan & Monica, 2017). These canal
systems comprise several necessary canals, distributaries, minors, sub minors, watercourses,
water drains, and nullahs such as the WJC system, Gurgaon Canal System, Jui Canal System,
Loharu Canal System, Sewani Canal System, JLN Canal System, Naggal Canal System, and
Agra Canal Channels. These canal systems were built during British times and later on (Khullar,
2017). Topography allows gravity flow in about 88 per cent of the Culturable Command Area of
these canal systems (Singh, 1976). The water distribution system is "Warabandi" in which the
total time in a week is divided by the entire Culturable Command Area on a particular outlet
(Ajmera, 2013). The lift canals, covering the South Western sandy upland high altitude areas,
receive water from the Western Jamuna Canal system. Water is lifted at various locations
through a chain of pump houses (Khullar, 2017).

In this command, water supplies are generally erratic and highly inadequate because of the non-
completion of the Satluj Yamuna Link (SYL) canal (Singh, 1976). Irrigation Intensity is around
50 per cent in Western Yamuna Command, 62 per cent in Bhakra command, and 4 to 38 per cent
in the lift irrigation command areas. Bhakra Canal System with Culturable Command Area
(CCA) of about 1.17 m ha provides water mainly to Hissar, Sirsa, Fatehabad, and parts of
Kurukshetra, Jind, and Kaithal districts (Khullar, 2017). The West Jamuna Canal (WJC) system,
with a Culturable Command Area of about 1.7 m ha, provides water to Sonipat, Panipat, Rohtak,
Jhajjar, and parts of Jind, and Bhiwani districts through gravity and to parts of Bhiwani,
Mohindergarh, and Rewari districts through lift canals (Kumar et al. 2012; Khullar, 2017).
Groundwater pumped throughout a battery of about 6.2 lakhs tubewells provides irrigation to
about 1.44 m ha of land in Haryana (Kumar et al. 2012). Due to overexploitation, groundwater
reserves are getting exhausted, so much so that the groundwater table has gone down by five to
ten meters during 1970-71 to 2014-15 in the entire major’s agricultural districts. It has been
estimated that the average decline of the groundwater level is at the rate of 35 cm per year; if this
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trend continues for the next two decades, more the agricultural land of the state will convert into
a barren region (Brar, 2011).

Objectives:
The main objectives of the present study are: -

1. To present the changing irrigation structure (source-wise) in the state of Haryana.
2. To show the regional variations in share under different sources of net irrigated area with
respect to Haryana state.

Database and Research Methodology:

The present study has been conducted in Haryana at the districts level. The study covers the
period from 1970-71 to 2014-15 to show source-wise irrigation structure trends. To display the
district-wise area under irrigation, five-time points have been selected, i.e., 1980-81, 1990-91,
2000-01, 2010-11 and 2014-15, a period of 35 years. The related data and associated information
used in the study have been obtained from various issues of statistical abstracts of Haryana. To
show the growth rate of area under canal and tubewell irrigation, the annual compound growth
rate has been computed with the help of the following formula: -

R = Antilog (LogXz — LogX1) — 1/N

Where,

R is an annual compound growth rate of a chosen variable;
X1 is the value of the variable during an earlier period,;

X2 is the value of the variable during the later period;

N is the interval between two periods.

Result and Discussion:
Changing Irrigation Structure in Haryana: Temporal Analysis

Figures 1 and 2 reveal that the Haryana state has transformed irrigation using different irrigation
sources. While the percentage of canals irrigated area has declined over the years, the
percentage of tubewell irrigated area is distinctively rising. In the initial years of the green
revolution, the canal irrigation system was the primary source of irrigation (Kumar, 2014). It
provided irrigation to about 952 thousand hectares of land in 1970-71, while canals irrigated
1151 thousand hectares during 2014-15. There has been a reduction of over 23.14 per cent in
the canal irrigated area from 1970-71 to 2014-15. Canals' net irrigated area shows an increasing
trend until 2000-01 with the highest increase at 1476 thousand hectares in 2000-01.
Nevertheless, over the last four years, the area under canals irrigation has been declining, and it
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has reduced from 1476 thousand hectares in 2000-01 to 1193 thousand hectares in 2011-12. It
also decreased from 1345 thousand hectares in 2012-13 to 1151 thousand hectares in 2014-15
(Figure 1).

Net Irrigated Area in Haryana by Sources
(1970-71 to 2014-15)
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In contrast, the percentage of canals irrigation shows a downward trend from 62.14 per cent in
1970-71 to 38.83 per cent in 2011-12, with the highest decline in 2011-12 (Figure 2). The
tubewell net irrigated area and the percentage of tubewell net irrigated area both have been rising
consistently from 574 thousand hectares and 37.46 per cent in 1970-71 to 1879 thousand
hectares and 61.16 per cent in 2011-12, after that there has been a decline in the last two years
where it has declined from 1757 thousand hectares (56.64 per cent) in 2012-13 to 1721 thousand
hectares (58.71 per cent) in 2013-14 and after that, it slowly increased to 1818 thousand hectares
(61 per cent) in 2014-15 (Figure 1 and 2).

Thus, from the analysis of the area under irrigation under different sources of irrigation in
Haryana, two important observations can be noted here. First is the shift in the tubewell
irrigation from canal irrigation, and second, the percentage of canals irrigated area has declined
over the years. The percentage of tubewells irrigated area is distinctively on the rise. The main
reason for the sharp increase in tubewell irrigation during 1970-71 to 2014-15 is groundwater
overutilisation through tubewells because the tubewells are a more reliable, self-controlled, and
flexible source of irrigation than canal irrigation is mainly adopted by the farmers (Gautam,
2021).

Changing Irrigation Structure in Haryana: District Level Analysis

Net Irrigated Area by sources has been studied at the district level (Table 1). There are only two
sources of irrigation in all the districts, as discussed earlier. The area under irrigation by other
sources is very negligible in all districts. It is seen that tubewell irrigation is more prominent in
Panchkula, Kurukshetra, Faridabad, Yamunanagar, Ambala, Gurugram, Rewari, and
Mahendragarh district where more than 90 per cent of the Net Irrigated Area are under tubewell
irrigation. In three districts, Kurukshetra, Panchkula, and Faridabad recorded 100 per cent of the
Net Irrigated Area under tubewell irrigation. The lowest net irrigated area under tubewell
irrigation is recorded in Cotton belt districts in Bhiwani (23.9 per cent), followed by Hissar (24.3
per cent), Sirsa (24.3 per cent), and Jind (26.8 per cent) district. The tubewell irrigation,
understandably, shows the reverse of the area under canal irrigation. Most of the agricultural
districts show a mixed irrigation system in the state.
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Table: 1 Net Irrigated Area in Haryana by Sources (1980-81 to 2014-15)

(Area in 000’ Hectares)

Districts/ Agro Canals Tubewells
Climatic Zone
1980 1990 2000 2010 2014 1980- 1990 2000- 2010 2014-
-81 -91 -01 -11 -15 81 -91 01 -11 15
Ambala 6 1 14 4 3 89 77 97 90 102
© @O (1 @ @ @3 (93) (86) (%) (94)
Kurukshetra 74 19 27 28 0 160 114 122 123 147
31) (14 (18 (199 ((© (67) (85) (82) (82) (100)
Karnal 77 27 70 35 38 207 126 117 165 155
27y (18) (37) (18 (200 (7)) (82) (B3)  (83)  (80)
Yamunanagar - 3 3 3 4 - 88 106 112 120
@ 6 6 ©@n ©@n ©@n (@7
Panipat - 46 28 28 31 - 105 64 68 63
(31) (30) (299 (33 (69) (70) (71)  (67)
Panchkula - - 0 1 0 - - 13 11 22
© @© O @87  (92) (100)
Northern Zone 157 96 142 99 76 456 510 519 569 609
(25) (16) (21) (15 (11) (72) (83) (78 (85 (89
Sonipat 73 53 83 75 24 48 52 92 70 128
(58) (51) @7y (B2) (16) (38 (B50) (B3 (49 (89
Rohtak 117 184 101 74 74 66 75 25 38 63
(62) (71) (80) (66) (54) (35) (29) (200  (34) (46)
Jind 146 125 133 193 175 37 80 103 22 64
(80) (61) (56) (90) (73) (200 (39) (44 (10 (27)
Kaithal - 99 99 9 77 - 103 86 191 126
@4n 61y (6 (@8 (49 (44 (%) (62)
Jhajjar - - 71 60 49 - - 49 64 83
106 International Journal in Management and Social Science

http://ijmr.net.in, Email: irjmss@gmail.com




International Journal in Management and Social Science
Volume 10 Issue 12, December 2022 ISSN: 2321-1784 Impact Factor: 7.088

Journal Homepage: http://ijmr.net.in, Email: irimss@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal

(59) (48) (37) (41)  (52) (63)

Central Zone 336 461 487 411 399 151 310 355 385 464
©7) (59) (57) (52) (46) (30) (40) (420 (48 (%4

Faridabad 18 39 25 0 0 61 40 97 33 29
(3 (49 () (© (© (78 (1) (8) (97) (100)

Gurugram 7 12 16 2 1 54 82 64 56 77
) @3 0 @ @ 67 @) @) ©7) (99

Mahendragarh 2 3 3 2 1 80 72 117 47 65
@ @& & @& @ © (@6 (9 (96 (97

Rewari - 3 2 2 3 - 90 100 95 123
® 6 @ @ O7) (98 (98) (99)

Palwal - - - 27 27 - - - 77 80
(26) (25) (73)  (79)

Nuh - - - 14 7 - - - 17 28
(45)  (20) (55)  (80)

Southern Zone 27 57 46 a7 39 195 284 378 325 402
(12 @@n @@ @& © 67 @63 @) 67 (92

Bhiwani 92 104 135 84 86 37 54 85 116 27
(71) (66) (61) (42) (76) (29) (34) (399 (58) (24

Hissar 324 385 244 209 206 37 58 9 63 66
(0) (81 (96 (1) (76) (10) (13 (&) (23 (24

Sirsa 225 234 286 251 283 64 32 47 104 91
(r8) (88) (86) (1) (76) (220 (120 (14 (299 (24

Fatehabad - - 136 135 62 - - 74 88 159
(65) (61) (28) (35) (40) (72)

Western Zone 641 723 801 679 637 138 144 215 371 343
(82) (83) (79) (65 (65 (18) (17) (21) (35 (39
Haryana 1161 1337 1476 1236 1151 940 1248 1467 1650 1818
(54) (52) (50) (43) (39) (44) (48 (50) (57) (61)
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Source: Statistical Abstract of Haryana (Various Issues) 1980-81 to 2014-15
Note: Figures in parentheses show the percentage of the net irrigated area by sources

(-) Data not available

Canal Irrigation

To have a more accurate analysis of irrigation development in Haryana, district-wise growth
patterns must be studied; that is why district-wise decennial canal irrigation statistics from 1980-
81 to 2014-15 are examined. During 1980-81, Canals' net irrigated area was about 1161 thousand
hectares for the state, which was 54 per cent of the net irrigated area. However, it varied from
district to district.

It is evident from table 1 and figures 3 that the Western zone was highly dependent on canal
irrigation, where 82 per cent area was registered under canal irrigation. It is followed by the
central and northern zones, where 67 per cent and 25 per cent area were registered under canal
irrigation. The minimum canal irrigated area was registered in the southern zone, where 12 per
cent area was registered under canal irrigation. Haryana state has observed a positive growth rate
of 1.42 per cent in canal irrigated areas from 1980-81 to 1990-91. Nevertheless, it is noticed that
the growth rate of canal irrigated areas consistently decline from 1980-81 to 2014-15. Haryana
state was a comparatively low performer in terms of canal irrigation. The southern zone was
performing the highest positive growth rate of 7.76 per cent (Table 2). The central zone was
performing better performance with a positive growth rate of 3.21 per cent. The western zone
showed a steady performance with a slightly positive growth rate of 1.21 per cent. The northern
zone was performing the highest negative growth rate of 4.80 per cent (table 2). The highest
proportion of canal irrigated area was recorded in the Hissar district (90 per cent) in the western
zone. Hissar district is highly dependent on canal irrigation. The minimum proportion of canal
irrigation was recorded in the Mahendragarh district (2 per cent) in the southern zone.
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Figure 3 revealed that, in 1980-81, out of 12 districts, three districts were in the category of very
low (20 and below), three districts were in the category of low (21 to 40), one district was in the
category of moderate (41 to 60), four districts were in the category of high (61 to 80), and one
district was in the very high (81 and above) category of canal irrigated areas. The very low
category (20 and below) of canal irrigated area was recorded in Mahendragarh district (2 per
cent) in the southern zone. It is followed by Ambala district (6 per cent) in the northern zone and
Gurugram district (11 per cent) in the southern zone. The low category (21 to 40) of canal
irrigated area was recorded in Faridabad district (23 per cent) in the southern zone. It is followed
by Karnal (27 per cent) and Kurukshetra district (31 per cent) in the northern zone. The moderate
category (41 to 60) of canal irrigated area was recorded in only Sonipat district (58 per cent) in
the central zone. The high category (61 to 80) of canal irrigated area was recorded in the Jind
district (80 per cent) in the central zone. It is followed by Sirsa (78 per cent) and Bhiwani district
(71 per cent) in the western zone and Rohtak district (62 per cent) in the central zone. The very
high category (81 and above) of canal irrigated area was recorded in Hissar district (90 per cent)
in the western zone.

During 1990-91, Canals' net irrigated area was about 1337 thousand hectares for the state, which
was 52 per cent of the net irrigated area. However, it varied from district to district. It is evident
from table 1 that the Western zone was highly dependent on canal irrigation, where 83 per cent
area was registered under canal irrigation. It is followed by the central and southern zones, where
59 per cent and 17 per cent area were registered under canal irrigation. The minimum canal
irrigated area was registered in the northern zone, where 16 per cent area was registered under
canal irrigation. Haryana state has observed a slightly positive growth rate of 0.99 per cent in
canal irrigated area from 1990-91 to 2000-01. Haryana state was a comparatively low performer
in terms of canal irrigation. The northern zone was performing the highest positive growth rate of
3.99 per cent. The western zone was performing better performance with a positive growth rate
of 1.03 per cent. The central zone showed a steady performance with a slightly positive growth
rate of 0.55 per cent. The southern zone was performing a negative growth rate of 2.12 per cent
(table 2). The highest proportion of canal irrigated area was recorded in Sirsa district (88 per
cent) in the western zone. Sirsa district is highly dependent on canal irrigation. The minimum
proportion of canal irrigation was recorded in the Ambala district (1 per cent) in the northern
zone.

Figure 3 revealed that, in 1990-91, out of 16 districts, seven districts were in the category of very
low (20 and below), one district was in the category of low (21 to 40), three districts were in the
category of moderate (41 to 60), three districts were in the category of high (61 to 80), and two
districts were in the very high (81 and above) category of canal irrigated areas. The very low
category (20 and below) of canal irrigated area was recorded in Ambala district (1 per cent) in
the northern zone. It is followed by Rewari district (3 per cent) in the southern zone,
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Yamunanagar district (3 per cent) in the northern zone, Mahendragarh (4 per cent) and
Gurugram district (13 per cent) in the southern zone, Kurukshetra (14 per cent) and Karnal
district (18 per cent) in the northern zone. The low category (21 to 40) of canal irrigated area was
recorded in the Panipat district (31 per cent) in the northern zone. The moderate category (41 to
60) of canal irrigated area was recorded in Kaithal district (47 per cent) in the central zone. It is
followed by Faridabad district (49 per cent) in the southern zone and Sonipat district (51 per
cent) in the central zone. The high category (61 to 80) of canal irrigated area was recorded in
Rohtak district (71 per cent) in the central zone, Bhiwani district (66 per cent) in the western
zone, and Jind district (61 per cent) in the central zone. The very high category (81 and above) of
canal irrigated areas was recorded in Sirsa (88 per cent) and Hissar district (87 per cent) in the
western zone.

During 2000-01, Canals' net irrigated area was about 1476 thousand hectares for the state as a
whole, which was 50 per cent of the net irrigated area. In 2000-01 both the major sources of
irrigation, i.e., canal and tubewell, became almost equal contributors in irrigational development,
contributing 49.9 per cent and 49.6 per cent irrigated area respectively. However, it varied from
district to district. It is evident from table 1 that the Western zone was highly dependent on canal
irrigation, where 79 per cent area was registered under canal irrigation. It is followed by the
central and northern zones, where 57 per cent and 21 per cent area were registered under canal
irrigation. The minimum canal irrigated area was registered in the southern zone, where 11 per
cent area was registered under canal irrigation. Haryana state has observed a negative growth
rate of 1.76 per cent in canal irrigated areas from 2000-01 to 2010-11. Haryana state was a
comparatively low performer in terms of canal irrigation. Only the southern zone was performing
a slightly positive growth rate of 0.22 per cent. The other three zones, the western zone, central
zone, and northern zone, showed a negative growth rate of 1.64 per cent, 1.68 per cent, and 3.54
per cent. The northern zone performed the highest negative growth rate of 3.54 per cent in canal
irrigated areas (Table 2). The highest proportion of canal irrigated area was recorded in the
Hissar district (96 per cent) in the western zone. Hissar district is highly dependent on canal
irrigation. The minimum proportion of canal irrigation was recorded in the Panchkula district
(zero per cent) in the northern zone. Figure 3 revealed that, in 2000-01, out of 19 districts, seven
districts were in the category of very low (20 and below), three districts were in the category of
low (21 to 40), four districts were in the category of moderate (41 to 60), three districts were in
the category of high (61 to 80), and two districts were in the very high (81 and above) category
of canal irrigated areas. The very low category (20 and below) of canal irrigated area was
recorded in Panchkula district (zero per cent) in the northern zone. It is followed by Rewari (2
per cent) and Mahendragarh districts (3 per cent) in the southern zone, Yamunanagar (3 per
cent), Ambala (12 per cent), and Kurukshetra districts (18 per cent) in the northern zone, and
Gurugram district (20 per cent) in the southern zone. The low category (21 to 40) of canal
irrigated areas was recorded in the Faridabad district (21 per cent) in the southern zone. It is
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followed by Panipat (30 per cent) and Karnal districts (37 per cent) in the northern zone. The
moderate category (41 to 60) of canal irrigated areas was recorded in Sonipat district (47 per
cent) in the central zone. It is followed by Kaithal (51 per cent), Jind (56 per cent), and Jhajjar
districts (59 per cent) in the central zone. All central zone districts were registered in the
moderate category except Rohtak district, where it is registered in the high category of canal
irrigated areas. The high category (61 to 80) of canal irrigated area was recorded in Rohtak
district (80 per cent) in the central zone. It is followed by Bhiwani (61 per cent) and Fatehabad
districts (65 per cent) in the western zone. The very high category (81 and above) of canal
irrigated areas was recorded in Hissar (96 per cent) and Sirsa districts (86 per cent) in the
western zone.

During 2010-11, Canals' net irrigated area was about 1236 thousand hectares for the state, which
was 43 per cent of the net irrigated area. In 2010-11 net irrigated area declined by 240 thousand
hectares. However, it varied from district to district. In 2010-11, the area under tubewell
irrigation surpassed the area under canal irrigation. In 2000-01 both the irrigation sources almost
came under equal proportion irrigating almost equal parts, but in 2010-11, tubewell irrigation
dominated the state's irrigation facilities. It is evident from table 1 that the Western zone was
highly dependent on canal irrigation, where 65 per cent area was registered under canal
irrigation. It is followed by the central and northern zones, where 52 per cent and 15 per cent
area were registered under canal irrigation. Minimum canal irrigation area was registered in the
southern zone, where 13 per cent area was registered under canal irrigation. Haryana state has
observed a slightly negative growth rate of 0.71 per cent in canal irrigated area from 2010-11 to
2014-15. Haryana state was a comparatively low performer in terms of canal irrigation. All four
zones were showed a negative growth rate in terms of canal irrigated area. The central and
western zones showed a slightly negative growth rate of 0.30 per cent and 0.64 per cent. The
southern zone was performing a negative growth rate of 1.85 per cent. The northern zone
performed the highest negative growth rate of 2.61 per cent in canal irrigated areas (Table 2).
The highest proportion of canal irrigated area was recorded in the Jind district (90 per cent) in
the Central zone. Jind district is highly dependent on canal irrigation. The minimum proportion
of canal irrigation was recorded in the Faridabad district (zero per cent) in the southern zone.

Figure 3 revealed that, in 2010-11, out of 21 districts, ten districts were in the category of very
low (20 and below), two districts were in the category of low (21 to 40), four districts were in the
category of moderate (41 to 60), four districts were in the category of high (61 to 80), and only
one district was in the very high (81 and above) category of canal irrigated areas. The very low
category (20 and below) of canal irrigated area was recorded in Faridabad (zero per cent),
Rewari (2 per cent), and Gurugram districts (3 per cent) in the southern zone. It is followed by
Yamunanagar district (3 per cent) in the northern zone, Mahendragarh district (4 per cent) in the
southern zone, Ambala district (4 per cent) in the northern zone, Kaithal district (5 per cent) in
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cent), and Sonipat districts (52 per cent) in the
central zone. The high category (61 to 80) of

o4 canal irrigated areas was recorded in Hissar
(77 per cent) and Sirsa districts (71 per cent) in the western zone. It is followed by Rohtak
district (66 per cent) in the central zone and Fatehabad district (61 per cent) in the western zone.
The very high category (81 and above) of canal irrigated area was recorded in only one district,
Jind (90 per cent) in the central zone. In the southern zone, district Palwal and Nuh were the
newly formed districts carved out of district Faridabad and district Gurugram, respectively that is
why both the old districts showed declined figures for the net irrigated area by canals in
comparison to 2000-01. During 2014-15, Canals's net irrigated area was about 1151 thousand
hectares for the state as a whole, which was 39 per cent of the net irrigated area. However, it
varied from district to district. It is evident from table 1 that the Western zone was highly
dependent on canal irrigation, where 65 per cent area was registered under canal irrigation. It is
followed by the central and northern zones, where 46 per cent and 11 per cent area were
registered under canal irrigation. The minimum canal irrigated area was registered in the
southern zone, where 9 per cent area was registered under canal irrigation. Haryana state has
observed a very slightly negative growth rate of 0.02 per cent in canal irrigated areas from 1980-
81 to 2014-15. Haryana state was a comparatively low performer in terms of canal irrigation.
The western zone was performing a very slightly negative growth rate of 0.02 per cent. The
central zone was performing a very slightly positive growth rate of 0.49 per cent. The southern
zone was performing a better positive growth rate of 1.06 per cent. The northern zone performed
the highest negative growth rate of 2.05 per cent in canal irrigated areas (Table 2). The highest
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proportion of canal irrigated area was recorded in Bhiwani, Hissar, and Sirsa districts (76 per
cent) in the western zone. These districts are highly dependent on canal irrigation. The minimum
proportion of canal irrigation was recorded in Kurukshetra (zero per cent) and Panchkula
districts (zero per cent) in the northern zone and Faridabad district (zero per cent) in the southern
zone. In the Kurukshetra district, groundwater is a reliable source for all farmers (Gautam &
Singh, 2019). In Panchkula and Faridabad districts, it is because of urban and industrial
development that more agricultural land has been brought under construction works and human
settlements (Singh, 1976).

Figure 4 revealed that, in 2014-15, out of 21 districts, 11 about 50 per cent districts were in the
category of very low (20 and below), five districts were in the category of low (21 to 40), only
one district was in the moderate category (41 to 60), four districts were in the high category (61
to 80), and there is no district fell in the very high category (81 and above) of canal irrigated
area. The very low category (20 and below) of canal irrigated area was recorded in Kurukshetra
(zero per cent) and Panchkula district (zero per cent) in the northern zone and Faridabad district
(zero per cent) in the southern zone. There has no (zero per cent) canal irrigated area registered
in this study period in these three districts. It is followed by Gurugram (1 per cent),
Mahendragarh (2 per cent) and Rewari districts (2 per cent) in the southern zone, Ambala (3 per
cent) and Yamunanagar district (3 per cent) in the northern zone, Sonipat district (16 per cent) in
the central zone, Karnal district (20 per cent) in the northern zone and Nuh district (20 per cent)
in the southern zone. The low category (21 to 40) of canal irrigated areas was recorded in Palwal
district (25 per cent) in the southern zone. It is followed by Fatehabad district (28 per cent) in the
western zone, Panipat (33 per cent) in the northern zone and Jhajjar (37 per cent), and Kaithal
district (38 per cent) in the central zone. The moderate category (41 to 60) of canal irrigated area
was recorded in only one district, Rohtak (54 per cent) in the central zone. The high category (61
to 80) of canal irrigated area was recorded in Bhiwani (76 per cent), Hissar (76 per cent), and
Sirsa district (76 per cent) in the western zone. It is followed by the Jind district (73 per cent) in
the central zone. Furthermore, no district fell in the very high category (81 and above) of canal
irrigated area. The net irrigated area by canals has decreased 54 per cent to 39 per cent from
1980-81 to 2014-15 (table 1). This situation was showing that canal irrigated area has decreased
because tubewell irrigation has increased year by year. The reason is lack of maintenance of
canals because of which there are siltation and less water in canals (Kumar, 2014). In an
extensive field visit of Haryana, it was noticed that the channels existed, but there was no water
in them, and farmers have resorted to groundwater irrigation. While the area irrigated under
canals is declining, the dependence on groundwater has increased enormously. Government and
private banks were provided easy bank loans to install tubewell or pumping sets and other
irrigation facilities to farmers (Gautam & Sangwan, 2021a, b). The area under tubewell irrigation
grew at a much faster pace than the area under canal irrigation. Canal irrigation accounted for
more than three-fourths of the net irrigated area when the state came into existence. This decline
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may be attributed to a more rapid expansion in groundwater exploitation. It can be interpreted
that canal irrigation is dominant in the Western zone districts (Bhiwani, Hissar, and Sirsa) and
Central zone districts (Rohtak and Jind). Whereas, least canal irrigated area is recorded in
northern zone districts (Ambala, Kurukshetra, Karnal, Yamunanagar, Panipat, and Panchkula)
and southern zone (Faridabad, Gurugram, Mahendragarh, Rewari, Palwal, and Nuh) districts.

Table: 2 Compound Growth Rates of Irrigated Area in Haryana by Canals (1980-81 to
2014-15)

(In Per cent)

Districts/Agro Canals
Climatic Zone 1980-81 1990-91 2000-01 2010-11 1980-81
to to to to to
1990-91 2000-01 2010-11 2014-15 2014-15
Northern Zone -4.80 3.99 -3.54 -2.61 -2.05
Central Zone 3.21 0.55 -1.68 -0.30 0.49
Southern Zone 7.76 -2.12 0.22 -1.85 1.06
Western Zone 1.21 1.03 -1.64 -0.64 -0.02
Haryana 1.42 0.99 -1.76 -0.71 -0.02

Source: Computed from Table: 1
Tubewell Irrigation

Concomitant with an expansion of area under irrigation, the modes of irrigation have also been
changing in favor of tubewells. The tubewell irrigation, understandably, shows the reverse of the
area under canal irrigation. To have a more accurate analysis of irrigation development in
Haryana, a separate and detailed analysis for tubewell irrigation is required under the study.
Irrigation from groundwater in the form of Tubewell is substantial during the past four decades
when Haryana became an independent state. There is an immense increase in groundwater
abstraction structures' growth due to the augmentation of tubewells and villages' electrification.
During 1980-81, the net irrigated area by Tubewells was about 940 thousand hectares for the
state as whole, which was 44 per cent of the net irrigated area.
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However, it varied from district to district. It is evident from the table 1 that the Southern and
Northern zones were highly dependent on tubewell irrigation, where 87 per cent and 72 per cent
area were registered under tubewell irrigation. It is followed by central zone, where 30 per cent
area was registered under tubewell irrigation. Minimum tubewell irrigated area was registered in
western zone, where 18 per cent area was registered under tubewell irrigation. Haryana state has
observed a positive growth rate of 2.87 per cent in tubewell irrigated area from 1980-81 to 1990-
91. It is noticed that the area under tubewell irrigation is a consistent increase from 940 thousand
hectares (44 per cent) to 1818 thousand hectares (61 per cent) from 1980-81 to 2014-15, But the
growth rate of tubewell irrigated area is a consistent decline from 2.87 per cent to 0.97 per cent
in the corresponding period. Haryana state was a comparatively high performer in terms of
tubewell irrigation. The central zone was performing better performance with a positive growth
rate of 7.46 per cent. The southern zone was performing better performance with a positive
growth rate of 3.83 per cent. The northern and western zone showed a steady performance with a
slightly positive growth rate of 1.13 per cent and 0.43 per cent (table 3). The highest proportion
of tubewell irrigation was recorded in the Mahendragarh district (98 per cent) in the southern
zone. Mahendragarh district is highly dependent on tubewell irrigation. Tubewell has been
successfully commissioned primarily in the southern part of Haryana. The minimum proportion
of tubewell irrigation was recorded in the Hissar district (10 per cent) in the western zone.
Tubewell irrigation is not widespread in the Hissar district because canal irrigation was very
much developed in Hissar district in 1980-81.

Figure 5 revealed that, in 1980-81, out of 12 districts, two districts were in the very low category
(20 and below), four districts were in the low category (21 to 40), no district fell in the moderate
category (41 to 60), three districts were in the high category (61 to 80) and three districts were in
the very high (81 and above) category of tubewell irrigation. The very low category (20 and
below) of tubewell irrigation was recorded in Hissar district (10 per cent) in the western zone and
Jind district (20 per cent) in the central zone. The low category (21 to 40) of tubewell irrigation
was recorded in Sirsa (22 per cent) and Bhiwani district (29 per cent) in the western zone. It is
followed by Rohtak (35 per cent) and Sonipat district (38 per cent) in the central zone. No
district fell in the moderate (41 to 60) category of tubewell irrigation. The high category (61 to
80) of tubewell irrigation was recorded in the Faridabad district (76 per cent) in the southern
zone. It is followed by Karnal (71 per cent) and Kurukshetra district (67 per cent) in the northern
zone. The very high category (81 and above) of tubewell irrigation was recorded in the
Mahendragarh district (98 per cent) in the southern zone. It is followed by Ambala district (88
per cent) in the northern zone and Gurugram district (87 per cent) in the southern zone.
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During 1990-91, the net irrigated area by Tubewells was about 1248 thousand hectares for the
state as a whole, which was 48 per cent of the net irrigated area. In 1990-91, the net irrigated area
increased by 308 thousand hectares. However, it varied from district to district. It is evident from
table 1 that the Northern and Southern zone was highly dependent on tubewell irrigation, where
both zones were showed 83 per cent area under tubewell irrigation. It is followed by the central
zone, where 40 per cent area was registered under tubewell irrigation. Again the minimum
tubewell irrigated area was registered in the Western zone, where 17 per cent area was registered
under tubewell irrigation. Haryana state has observed a positive growth rate of 1.63 per cent in
tubewell irrigated area from 1990-91 to 2000-01. Haryana state was a comparatively high
performer in terms of tubewell irrigation. The western zone registered the very least irrigated
area by tubewell under this study period, but the western zone performed the highest positive
growth rate of 4.09 per cent under tubewell irrigation. The southern and central zones performed
better with a positive growth rate of 2.90 per cent and 1.36 per cent. The northern zone showed a
steady performance with a slightly positive growth rate of 0.18 per cent (table 3). The highest
proportion of tubewell irrigation was recorded in the Yamunanagar district (97 per cent) in the
northern and Rewari district (97 per cent) in the southern zone. These districts are highly
dependent on tubewell irrigation. The minimum proportion of tubewell irrigation was recorded
in Sirsa (12 per cent) and Hissar district (13 per cent) in the western zone. Figure 5 revealed
that, in 1990-91, out of 16 districts, two districts were in the category of very low (20 and
below), three districts were in the category of low (21 to 40), three districts were in the category
of moderate (41 to 60), only one district was in the category of high (61 to 80) and seven districts
were in the very high (81 and above) category of tubewell irrigation. The very low category (20
and below) of tubewell irrigation was recorded in Sirsa (12 per cent) and Hissar district (13 per
cent) in the western zone. The low category (21 to 40) of tubewell irrigation was recorded in
Rohtak district (29 per cent) in the central zone. It is followed by Bhiwani district (34 per cent)
in the western zone and Jind district (39 per cent) in the central zone. The moderate category (41
to 60) of tubewell irrigation was recorded in Kaithal (49 per cent) and Sonipat district (50 per
cent) in the central zone. It is followed by the Faridabad district (51 per cent) in the southern
zone. The high category (61 to 80) of tubewell irrigation was recorded in only one district,
Panipat (70 per cent) in the northern zone. The very high category (81 and above) of tubewell
irrigation was recorded in Yamunanagar district (97 per cent) in the northern zone and Rewari
district (97 per cent) in the southern zone. It is followed by Mahendragarh district (96 per cent)
in the southern zone, Ambala (93 per cent) in the northern zone, Gurugram (87 per cent) in the
southern zone, Kurukshetra (85 per cent), and Karnal district (82 per cent) in the northern zone.

During 2000-01, the net irrigated area by Tubewells was about 1467 thousand hectares for the
state as a whole, which was 50 per cent of the net irrigated area. In 2000-01, the net irrigated area
increased by 219 thousand hectares. In 2000-01 both the major sources of irrigation, i.e., canal
and tubewell, became almost equal contributors in irrigation development, contributing 49.9 per
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cent and 49.6 per cent irrigated area respectively. However, it varied from district to district. It is
evident from table 1 that the Southern and Northern zones were highly dependent on tubewell
irrigation, where 89 per cent and 78 per cent area was registered under tubewell irrigation. It is
followed by the central zone, where 42 per cent area was registered under tubewell irrigation.
Again the minimum tubewell irrigation was registered in the western zone, where 21 per cent
area was registered under tubewell irrigation. Haryana state has observed a positive growth rate
of 1.18 per cent in tubewell irrigation from 2000-01 to 2010-11. Haryana state was a
comparatively high performer in terms of tubewell irrigation. The western zone registered the
very least irrigated area by tubewell under this study period, but the western zone performed the
highest positive growth rate of 5.61 per cent under tubewell irrigation. The northern and central
zones were showed a steady performance with a slightly positive growth rate of 0.92 per cent
and 0.81 per cent. The southern zone registered a very huge irrigated area by tubewell, but the
southern zone performed a negative growth rate of 1.50 per cent in tubewell irrigation (table 3).
The highest proportion of tubewell irrigation was recorded in Mahendragarh (98 per cent) and
Rewari district (98 per cent) in the southern zone, and Yamunanagar district (97 per cent) in the
northern zone. These districts are highly dependent on tubewell irrigation. The minimum
proportion of tubewell irrigation was recorded in Hissar (4 per cent) and Sirsa district (14 per
cent) in the western zone.

Figure 5 revealed that, in 2000-01, out of 19 districts, three districts were in the very low
category (20 and below), two districts were in the low category (21 to 40), four districts were in
the moderate category (41 to 60), four districts were in the high category (61 to 80) and six
districts were in the very high (81 and above) category of tubewell irrigation. The very low
category (20 and below) of tubewell irrigation was recorded in Hissar (4 per cent) and Sirsa
district (14 per cent) in the western zone. It is followed by Rohtak district (20 per cent) in the
central zone. The low category (21 to 40) of tubewell irrigation was recorded in Fatehabad (35
per cent) and Bhiwani district (39 per cent) in the western zone. The moderate category (41 to
60) of tubewell irrigation was recorded in Jhajjar (41 per cent), Kaithal (44 per cent), Jind (44
per cent), and Sonipat district (53 per cent) in the central zone. Mostly central zone districts were
registered in the moderate category of tubewell irrigation except for Rohtak district, where it is
registered in the very low category of tubewell irrigation. The high category (61 to 80) of
tubewell irrigation was recorded in Gurugram (80 per cent) and Faridabad district (80 per cent)
in the southern zone. It is followed by Panipat (70 per cent) and Karnal district (63 per cent) in
the northern zone. The very high category (81 and above) of tubewell irrigation was recorded in
Mahendragarh (98 per cent) and Rewari district (98 per cent) in the southern zone. It is followed
by Yamunanagar (97 per cent), Panchkula (87 per cent), Ambala (86 per cent), and Kurukshetra
district (82 per cent) in the northern zone.
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During 2010-11, the net irrigated area by Tubewells was about 1650 thousand hectares for the
state as a whole, which was 57 per cent of the net irrigated area. In 2010-11, the net irrigated area
increased by 183 thousand hectares. However, it varied from district to district. In 2010-11, the
area under tubewell irrigation surpassed the area under canal irrigation. In 2000-01 both the
irrigation sources almost came under equal proportion, irrigating almost equal parts, but in 2010-
11, tubewell irrigation dominated the state's irrigation facilities. This change clearly indicates
that the tubewells irrigated area is increasing day by day. It is evident from table 1 that the
Southern and northern zones were highly dependent on tubewell irrigation, where 87 per cent
and 85 per cent area was registered under tubewell irrigation. It is followed by the central zone,
where 48 per cent area was registered under tubewell irrigation. The minimum tubewell
irrigation was registered in the western zone, where 35 per cent area was registered under
tubewell irrigation. Haryana state has observed a slightly positive growth rate of 0.97 per cent in
tubewell irrigation from 2010-11 to 2014-15. The southern and central zones were performing a
better positive growth rate of 2.15 per cent and 1.88 per cent. The northern zone was performing
a very slightly positive growth rate of 0.68 per cent. The western zone performed a very slightly
negative growth rate of 0.78 per cent in terms of tubewell irrigation (table 3). The highest
proportion of tubewell irrigation was recorded in the Rewari district (98 per cent) in the southern
zone. Rewari district is highly dependent on tubewell irrigation under this study period. The
minimum proportion of tubewell irrigation was recorded in the Jind district (10 per cent) in the
central zone. Figure 5 revealed that, in 2010-11, out of 21 districts, one district was in the very
low category (20 and below), four districts were in the low category (21 to 40), four districts
were in the moderate category (41 to 60), two districts were in the high category (61 to 80) and
ten districts were in the very high (81 and above) category of tubewell irrigation. The very low
category (20 and below) of tubewell irrigation was recorded in the Jind district (10 per cent) in
the central zone. The low category (21 to 40) of tubewell irrigation was recorded in Hissar (23
per cent) and Sirsa district (29 per cent) in the western zone. It is followed by Rohtak district (34
per cent) in the central zone and Fatehabad district (40 per cent) in the western zone. The
moderate category (41 to 60) of tubewell irrigation was recorded in Sonipat (49 per cent) and
Jhajjar district (52 per cent) in the central zone. It is followed by the Nuh district (55 per cent) in
the southern zone and the Bhiwani district (58 per cent) in the western zone. The High category
(61 to 80) of tubewell irrigation was recorded in Palwal district (73 per cent) in the southern
zone. It is followed by the Panipat district (71 per cent) in the northern zone. The very high
category (81 and above) of tubewell irrigation was recorded in Rewari (98 per cent), Faridabad
(97 per cent), Gurugram (97 per cent), and Mahendragarh district (96 per cent) in the southern
zone. It is followed by Yamunanagar (97 per cent), Ambala (96 per cent), Kaithal (96 per cent),
Panchkula (92 per cent), Karnal (83 per cent), and Kurukshetra district (82 per cent) in the
northern zone. Most districts of Northern and southern zones were highly dependent on tubewell
irrigation and registered in the very high category of tubewell irrigation.
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During 2014-15, the net irrigated area by Tubewells was about 1818 thousand hectares for the
state as a whole, which was 61 per cent of the net irrigated area. In 2014-15, the net irrigated area
increased by 168 thousand hectares. However, it varied from district to district. It is evident from
table 1 that the Southern and northern zones were highly dependent on tubewell irrigation, where
92 per cent and 89 per cent area was registered under tubewell irrigation. It is followed by the
central zone, where 54 per cent area was registered under tubewell irrigation. The minimum
tubewell irrigation was registered in the western zone, where 35 per cent area was registered
under tubewell irrigation. Haryana state has observed a positive growth rate of 1.90 per cent in
tubewell irrigation from 1980-81 to 2014-15.

The northern zone performed a very slightly
b | positive growth rate of 0.83 per cent in terms
of tubewell irrigation (table 3). The highest
proportion of tubewell irrigation was recorded
in Kurukshetra (100 per cent) and Panchkula
district (100 per cent) in the northern zone, and
Faridabad district (100 per cent) in the
southern zone. These three districts were
totally dependent on tubewell irrigation, where
these districts were registered 100 per cent
irrigation under tubewell. The minimum
proportion of tubewell irrigation was recorded
in Bhiwani (24 per cent), Hissar (24 per cent),
and Sirsa district (24 per cent) in the western
zone. Figure 6 revealed that, in 2014-15, out of
SR ; 21 districts, four districts were in the low

— Gl e s category (21 to 40), one district was in the
A SR ——————— | moderate category (41 to 60), seven districts
i were in the high category (61 to 80), and nine

districts were in the very high (81 and above) category of tubewell irrigation. In 2010-11, only
Jind district was registered in the very low category (20 and below) of tubewell irrigation, but in
2014-15 Jind district shifted in low category (21 to 40) of tubewell irrigation. So no district fell
in the very low category (20 and below) of tubewell irrigation. The low category (21 to 40) of
tubewell irrigation was recorded in Bhiwani (24 per cent), Hissar (24 per cent), and Sirsa district
(24 per cent) in the western zone. It is followed by the Jind district (27 per cent) in the central
zone. The moderate category (41 to 60) of tubewell irrigation was recorded in only Rohtak
district (46 per cent) in the central zone. The high category (61 to 80) of tubewell irrigation was
recorded in Karnal district (80 per cent) in the northern zone. It is followed by Nuh (80 per cent)
and Palwal district (75 per cent) in the southern zone, Fatehabad district (72 per cent) in the
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western zone, Panipat district (67 per cent) in the northern zone, Jhajjar (63 per cent), and
Kaithal district (62 per cent) in the central zone. The very high category (81 and above) of
tubewell irrigation was recorded in Kurukshetra and Panchkula district in the northern and
Faridabad districts in the southern zone. These three districts were totally dependent on tubewell
irrigation, where these districts were registered 100 per cent irrigation under tubewell. It is
followed by Gurugram (99 per cent), Rewari (98 per cent), and Mahendragarh district (97 per
cent) in the southern zone, Yamunanagar (97 per cent), and Ambala district (94 per cent) in the
northern zone, and Sonipat district (84 per cent) in the central zone. After analyzing the picture
of the last four and half decades, i.e., of 1980-81 to 2014-15, the changing trends can be
understood more appropriately. In 1980-81, tubewells net irrigated area was about 940 thousand
hectares accounting for 44 per cent of the total irrigated area.

In 2014-15, tube well’s irrigated area increased significantly from 940 thousand hectares to 1818
thousand hectares. Although per cent share to the net irrigated area increased significantly (table
1). It can be interpreted that tubewell irrigation is dominant in the Northern zone districts
(Ambala, Kurukshetra, Karnal, Yamunanagar, Panipat, and Panchkula) and Southern zone
districts (Faridabad, Gurugram, Mahendragarh, Rewari, Palwal, and Nuh). Whereas, least
tubewell irrigated area is recorded in western zone districts (Bhiwani, Hissar, Sirsa, and
Fatehabad). The moderate tubewell irrigation is recorded in mainly central zone (Sonipat,
Rohtak, Jind, Kaithal, and Jhajjar) districts. Haryana state has achieved tremendous growth in
tube well irrigation since the onset of the Green Revolution (Kumar, 2014). The area irrigated by
Tube well has recorded a remarkable growth during this period. Nevertheless, there has been a
secular decline in the share of canals in the state's net irrigated area. This decline may be
attributed to a more rapid expansion in groundwater exploitation (Kasana & Singh, 2017).
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Table: 3 Compound Growth Rates of Irrigated Area in Haryana by Tubewells (1980-81 to
2014-15) (In Per cent)

Districts/Agro Tubewells
Climatic Zone 1980-81 1990-91 2000-01 2010-11 1980-81
to to to to to
1990-91 2000-01 2010-11 2014-15 2014-15
Northern Zone 1.13 0.18 0.92 0.68 0.83
Central Zone 7.46 1.36 0.81 1.88 3.26
Southern Zone 3.83 2.90 -1.50 2.15 2.09
Western Zone 0.43 4.09 5.61 -0.78 2.64
Haryana 2.87 1.63 1.18 0.97 1.90

Source: Computed from Table: 1

Percentage of Net Irrigated Area (NIA) to Net Sown Area (NSA) by Source wise

To analyze the extent and trend of irrigation under the two sources of irrigation, the Net Irrigated
Area to Net Sown Area is considered for both the sources. The cotton belt districts have the
greatest irrigation extent under the canals. It is around 71 per cent in both Jind and Sirsa, which
is the highest in 2014-15. It is also noted that the area under canal irrigation has been fluctuating
trend in most of the districts. Kurukshetra, Sonipat, Jind, and Fatehabad have shown a major
decline in canal irrigation areas after 2010-11. Panchkula, Kurukshetra, and Faridabad districts
recorded zero per cent area under canal irrigation in 2014-15. Kaithal and Sirsa districts have
shown a significant increase in canal irrigation after 2010-11. The extent of groundwater
irrigation is greatest in the districts of Panchkula, Kurukshetra, and Faridabad (100 per cent),
followed by Gurugram (98.72 per cent), Rewari (97.62 per cent), and Yamunanagar (96.77 per
cent). Sonipat district is a unique district as it shows the equal extent of irrigated area under
canals (52.08 per cent) as well as tubewells (48.61 per cent) in 2010-11, but over the next five
years, there has been a major shift in 2014-15 it has 15.79 per cent of net irrigated under canals
and 84.21 per cent under tubewells.
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To summarise the above-discussed facts of the changing structure of irrigation in Haryana's
different districts over the five points of the present study, two categories of the districts have
been identified for both Canal Irrigation and Tubewell Irrigation separately. They are depicted in
table 4. Since the area under irrigation by other sources is negligible, it is not included in the
table.

1. Below State Average.
2. Above State Average.

Table: 4 Regional Variations in Share Under Different Sources of Net Irrigated Area with Respect
to Haryana State

Years Categories Net Irrigated Area by Canals Net Irrigated Area by Tubewells
of
Districts
1980-81 1 Mahendragarh, Ambala, Gurugram,  Hissar, Jind, Sirsa, Bhiwani, Rohtak,
Faridabad, Karnal, Kurukshetra Sonipat
2 Sonipat, Rohtak, Bhiwani, Jind, Kurukshetra, Karnal, Faridabad,
Sirsa, Hissar Gurugram, Ambala, Mahendragarh
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1990-91

2000-01

2010-11

2014-15

1

Ambala, Rewari, Yamunanagar,
Mahendragarh, Gurugram,
Kurukshetra, Karnal, Panipat,
Kaithal, Faridabad, Sonipat

Jind, Bhiwani, Rohtak, Hissar,
Sirsa

Panchkula, Rewari, Mahendragarh,
Yamunanagar, Ambala,
Kurukshetra, Gurugram, Faridabad,
Panipat, Karnal, Sonipat

Kaithal, Jind, Jhajjar, Bhiwani,
Fatehabad, Rohtak, Sirsa, Hissar

Faridabad, Rewari, Yamunanagar,
Gurugram, Mahendragarh, Ambala,
Kaithal, Panchkula, Karnal,
Kurukshetra, Palwal, Panipat,
Bhiwani

Nuh, Jhajjar, Sonipat, Fatehabad,
Rohtak, Sirsa, Hissar, Jind

Panchkula, Kurukshetra, Faridabad,
Gurugram, Mahendragarh, Rewari,
Ambala, Yamunanagar, Sonipat,
Karnal, Nuh, Palwal, Fatehabad,
Panipat, Jhajjar, Kaithal

Rohtak, Jind, Hissar, Sirsa,
Bhiwani

Sirsa, Hissar, Rohtak, Bhiwani, Jind

Kaithal, Sonipat, Faridabad, Panipat,
Karnal, Kurukshetra, Gurugram,
Ambala, Mahendragarh,
Yamunanagar, Rewari,

Hissar, Sirsa, Rohtak, Fatehabad,
Bhiwani, Jhajjar, Jind, Kaithal

Sonipat, Karnal, Panipat, Faridabad,
Gurugram, Kurukshetra, Ambala,
Panchkula, Yamunanagar,
Mahendragarh, Rewari

Jind, Hissar, Sirsa, Rohtak,
Fatehabad, Sonipat, Jhajjar, Nuh

Bhiwani, Panipat, Palwal,
Kurukshetra Karnal, Panchkula,
Kaithal, Ambala, Mahendragarh,

Gurugram, Faridabad, Yamunanagar,
Rewari

Bhiwani, Sirsa, Hissar, Jind, Rohtak

Kaithal, Jhajjar, Panipat, Fatehabad,
Palwal, Nuh, Karnal, Sonipat,
Ambala, Yamunanagar,
Mahendragarh, Rewari, Gurugram,
Faridabad, Kurukshetra, Panchkula
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Source: Computed from table 1. Note: 1 = Below State Average, 2 = Above State Average

Note 2. the names of the districts in each category have been given in ascending order

To have a better understanding of the different structure of irrigation, categorizations of the
different districts have been done in Table 5, where all the districts have been shown in six
categories i.e.

1. Districts where the maximum area is under canal irrigation over the entire period under
study (above state average).
2. Districts were showing a consistent decline in area under canal irrigation.
3. Districts where a minimal area is under canal irrigation over the entire period under study
(below state average).
4. Districts where the maximum area is under tubewell irrigation over the entire period
under study (above 80 per cent of the irrigated area).
5. Districts were showing a consistent increase in area under tubewell irrigation.
6. Districts where a minimal area is under tubewell irrigation over the entire period under
study (below state average).
Table: 5 Structure of Irrigation in Haryana
Sr. Category of Districts Districts
No.
1. Always a very high Canal Rohtak, Bhiwani, Jind, Hissar, Sirsa
Irrigation (Above State Average)
2. A consistent decline in Canal Jhajjar, Palwal, Nuh, Fatehabad
Irrigation
3. Always a very low Canal Ambala, Panchkula, Yamunanagar,
Irrigation Kurukshetra, Karnal, Panipat, Faridabad,
Palwal, Gurugram, Rewari, Mahendragarh
(Below State Average)
4. Always a very high Tubewell Yamunanagar, Rewari, Mahendragarh (above
Irrigation (Above 80 per cent) 90 per cent), Ambala, Panchkula,
Kurukshetra, Gurugram
5. A consistent increase in Tubewell Panchkula, Yamunanagar, Kurukshetra,
Irrigation Karnal, Panipat, Sonipat, Jhajjar, Palwal,
Nuh, Fatehabad, Faridabad, Gurugram,
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Rewari, Mahendragarh

6. Always very low Tubewell Rohtak, Jind, Hissar, Sirsa
Irrigation (Below State Average)

Source: Computed from table 1
Conclusion:

Water is the major limiting factor for crop production in semi-arid and arid regions of the
Haryana. Due to low and uncertain annual rainfall in these regions the crop water requirement is
mainly supplied by supplemental irrigation. The study indicates that irrigation development has
significantly taken place in the study area. Irrigation is the lifeline of agricultural development,
and it has assumed greater importance after the induction of modern technology in agriculture,
i.e., after introducing high-yielding varieties of seeds, chemical fertilizers, pesticides, etc. The
pattern and structure of irrigation in Haryana state shows that tubewells and canals are the two
main irrigation sources. The Haryana state has transformed canal irrigation to tubewell irrigation
to assure both quality and quantity of irrigation water. The adoption of tubewell irrigation varies
across different districts according to the technological feasibility and natural setup.
Nevertheless, the fact remains that, once the districts reach a maximum level of tubewell
irrigation, overexploiting the groundwater resources, there is an apparent record of decline as
they remain no longer sustainable. In the study area, the density of tubewell increases at a fast
rate. Consequently, the intensity of irrigation directly influences the intensity of cropping,
cropping pattern, and crop combination in the study area.
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