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Abstract

Inadequate access to fresh water during dry winter season is a major limitation in realizing high crop yield. Using available
saline water except at germination and crown root initiation stages can be a practical solution to meet water demand. Therefore,
a field experiment was conducted in saline soils to investigate the effect of tillage and rice straw mulch on soil properties and
its interrelation with yield of rainfed sorghum (RS) and irrigated wheat (IW) uUnder three levels of saline irrigation of 100, 80
and 60% water requirement (WR) of wheat. Reduced (RT), conventional (CT) and zero tillage (ZT) were taken in main plots
and saline irrigation (ECiw 8.0 dS m-1) and rice straw mulch (0 and 5 Mg ha-1) in subplots. Zero tillage significantly reduced
the wheat yield compared to CT and RT. Interaction between RT, mulching and 60WR markedly increased the sorghum fodder
yield. Deficit saline irrigation (60WR) caused a significant reduction in soil salinity (ECe) after every crop cycle. Soil microbial
biomass C, N (MBC, MBN), dehydrogenase (DHA), urease (Ur), and alkaline phosphatase (AlP) decreased with increment
of ECe. Irrigation with 60WR and ZT maintained higher values of MBN. The a-glucosidase, MBC, ECe, available N, MBC:
MBN and Ur were identified as significant contributor towards soil health index (SHI). Deficit saline irrigation (60WR) and ZT
showed higher values of SHI. Thus, applying deficit saline water irrigation, RT and mulching is most promising for maintaining

high SHI, saving fresh irrigation water without affecting yield of RS-IW cropping system.

Hosted file

Manuscript.doc available at https://authorea.com/users/310988/articles/441752-tillage-and-deficit-
saline-water-irrigation-with-mulch-in-sorghum-wheat-cropping-system-improve-soil-chemical-
and-biological-properties-and-reduce-soil-salinity-in-semi-arid-northwest-india


https://authorea.com/users/310988/articles/441752-tillage-and-deficit-saline-water-irrigation-with-mulch-in-sorghum-wheat-cropping-system-improve-soil-chemical-and-biological-properties-and-reduce-soil-salinity-in-semi-arid-northwest-india
https://authorea.com/users/310988/articles/441752-tillage-and-deficit-saline-water-irrigation-with-mulch-in-sorghum-wheat-cropping-system-improve-soil-chemical-and-biological-properties-and-reduce-soil-salinity-in-semi-arid-northwest-india
https://authorea.com/users/310988/articles/441752-tillage-and-deficit-saline-water-irrigation-with-mulch-in-sorghum-wheat-cropping-system-improve-soil-chemical-and-biological-properties-and-reduce-soil-salinity-in-semi-arid-northwest-india

preliminary

This a preprint and has not been peer reviewed. Data may

10.22541 /au.158679908.83914794

0 https

CC BY

020

)

Apr

Posted on Authorea 13

LOCATION MAP OF NAIN FARMS AT PANIPAT DISTRICT OF HARYANA, INDIﬁ

HARYANA

PANIPAT

Rainfall (mm) and RI (%)
8 & &8 B8 8 B

e

v
v

052,
A B e AR
S0, b0 .40,

e

— R (mm) ——RH,
< Temp. Max. (°C)

Manimum and Minimum Temperature (°C)

[
8

3
g

[mmgnd Rl!g[%)

]

Rainfull

8

i | '

3 S b Bl Bl B AR B WIS T ol R R b B
rlulv FIAI@ I’ Sept 1 n;qﬂ Nov1 D:cl ]J:- F‘; gMaII\:III1 Apnlj Maij:
o Standard metereological weeks 0

—RF (mm) —— RH(%) ===+ Temp. Max.(“C) =®@= Temp. Min. (:C}
~'°'a.,-’°"
frha Al o6 E
S Vi = !
b o i
ooc‘,g‘ ‘Q_QAOQ A 'p‘?.
L) L e o'y X W
s, * '4' ¥
R WY Py

Tk ri Islr‘-l'h'i‘hi % 11 W b’l W ‘.4 ) !| HEEE »\'H |u1'u IIT W
June | July Aug | Sept | Oat Nov Dec | Jan | Feb | March | April | May jine

Muximum snd Minimum Temperature (0C)




%

ab

ab

CT

71 100WR [EI] 60WR [__] 80WR

7 b%l
zT

Wheat

Wheat

0
0
0
0
80 |—

s g
& 8 8 8 ' R®

(,.u BX) N eigelery

oLt

ab

1 100WR [ 60WR [-”] 80WR

Sorghum

Sorghum

B XX

Sorghum

o 9 ) o g

< 8 8 e 8
(,4 11os | B> Bu) esejeydsoyd aulesy

0
0

o
8 < &

(.4 1108, B Bu) esein

o © - ~ °

(L4 1os | B3 dNd B) esepisoonio-o

7T

CcT

(,-eY B%) N aIqelieAY

(12y BY) d @Igelery S
NI I I A I B
o o [N L
Al o
_u7 RN
s FIN PN
m 3l 3 [ F
= EIN BN L
El 1
i T =
3] ol
EIN BN
o o r
_¢7 -ANSSSSSSSSSSH
: S
s\ N
& i7 F ”__/
2 3 e 3
s 2| - L
EN N L
s 2 8l
m N _m7
m aN PN |
3 2
. BESSSSSSSS
o J
_b7 _c7
,_b_7 i
al I
[=4 =] = L
3 3 o
s 3 3 % % & 5 3§ 3 & ¢

o o
3 S i
(,-ey BN) pleiA ebeioy ussin

(24 BY) N iqenieny

I100WR 80WR 60WR l100WR 80WR 60WR l100WR 80WR 60WR l1l)l)WR 80WR 60WR l1l)l)WR 80WR 60WR 3

100WR 80WR 60WR

CT

RT

CT

RT



CAMEINM

® =
2 - o
: i
fo
NN
(4,56 dNd Bu
esejeydsoyd sulesy
a
e
2
15 o
2 8
(%]
g SR e R
§ § 8 8 8
(U, 5% dNd B (4,5 dNd Bw) (.6 buw) ones NEW:08IN
esejeydsoyd sulexly osepisoon|B-n A

RT



a
a

60WR

ZAMBZINM
b

ab

bc
ab

bc

bc

b

1 Sorghum
b

bc

80WR

bc

100WR

o J Sorghum

3 8
(,-4 -6 dNd Bw)
asejeydsoyd auley |y

L L L
0 O WV O v O
N N~ «

o5 | Wheat

o b o v o w
N~ -

(,-4 -6 dNd Bw)
asejeydsoyd aule)y

+ ® N «— O

(,-U -6 dNd Bw)
asepisoon|B-o



(a)

Component 2 (13.97%)

05

| .
lap .

2 0 2
Component 1 (17.01%)

0.6

0.4

02

0.0

-0.2

04

-06

(b)

Component 2 {13.08%)

05

Component 1 (19.49%)



Dry forage yield (FY)

Wheat grain yield (GY)

18

17

(Mg ha™)
o »® B oo O
5 1, 1, 1 . 1

TFY=2.84 £ 4.06 (p=0.49) +21.1%8.0 (p=0.02) SHIRS

R?=0.305 (p=0.017) adj. R?=0.26

0.42 0.44 0.46 0.48 0.50 0.52 0.54 0.56 0.58
SHIRS

1 GY=4.85 + 1.49 (p=0.0.005) + 2.60+3.67 (p=0.49) SHIWS
"] R?=0.03 (p=0.48) adj. R?=-0.03

5.4

y — 1t rr I r 1 T T T T 7
037 038 039 040 041 042 043 044

SHIIW



