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p'lrtlcles are shown in Figure 2.2.

Figure 2.2. Relative size of soil separates. |
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should match the texture listed.

Table 2.1. Soil separates and textural class

. Percent . Percent | Percent |
| - TR ol 1 bivind sl 1
| iay sit | sand | Textural class |

4 3 3 Leam

B8R 1 _ Silty clay loam |

By using samples of known texture, and with a lot of practice, it is possible to determine soil texture by
hand texturing. With this procedure, moistened soil is worked between the thumb and fingers to form a
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Concept :
Textural class( sand, slit, clay) has a lot to
do with planning a cropping system.
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two or more particles.

Aggregates are described by their shape, size and stability. Aggregate types are used most frequently
when discussing structure (Zable 2.3, Figure 2.5).
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Concept : Soil structure influnce water and air
movement in soils.
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Concept

If water runs off and not into soil, water is not available for
plants and contribute to erosion.
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The rhizoshere w1l dakaia
Al 5 400 5l Lpal s 3 Al ) s2ally Adapnall 43 3l 8 i 500 )l
s sl e el 4 il Gal i e aliad Gl g ) gaaldl Gl ) el il
i Alass) g 4 saall Clllal) 3 5S) dshaiall 228 Ui | ale 1 2 san LeSans
ki) o3 b Ay pead) slally 3l il 31 Y

What do the roots do in the rhizoshpere?
Gl AN o3 Jadii g Ao jill ) A saand) LS ) ) a0 -
Amino acid , organic acid , carbohydrates, sugar , vitamins, mucilage
and protein
D52l (Al il 5 Tm LD CSle il aas il S 31 03 Jant -
Al el
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bulk density 4_aUall 43U<]) -
) 525 Lae A ill Cilna Llaadl ) (505 4 il sdad) Jalss
G il 4 pallall ABESH et N (505 Lee Clunall 038 (sl i Sale |

Initial density inal density
(g/cm3) (g/ cm3)

Fine sand 1.40 1.50
1.25 1.60

Sandy loam 1.30 1.60
loam 1.50 1.53
Clay 1.21 1.30

organic matter 4 sa=ll 33l -
A0 panl) Balal) 40eS 320 5 ¥
micro-aggregates J) (S5 () g2 Lee 4 il Glans Slulaizal ) *



Moisture content (s sh_ll (s sisall -

Las bulk s0il & (sl sinall (e el 58 skl (5 siaall *

Dl calas Jladal e Jlay

Las g cpdall (3380 e S el el mcigel— (pkall (338 *
Nutrient concentration 48lall paliall -

sl e ddluall aaty) WS 35S il & jmmobile nutrients *

immobile nutrients (= J8 4a_x JiE  mobile nutrients *
PH il Jel&ida ja -

anions J s cations J! pabaial Jaza o adias *

anions: cations > 1 PH increase

anions : cations < 1 PH decrease
Aa 3 3.5 23y i ) (Sae Hdall o die 4 il Jeld da )



Phosphorous availability and PH effects in rhizosphere of corn

Fertilizer regime pH of P in shoot

rhizosphere g. mg-1

MCP ( mono-calcium 7.3 0.31
phosphate)

MCP+K2S04 6.9 0.61

MCP+(NH4)2504 6.7 1.04

Effect of enhanced anion uptake on P uptake

PH of P in solution
rhizosphere g. mg-1

MCP + 4.1 1.1
(NH4)2504

MCP+ CaCl2 4.3 0.6
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Ps Mn sFe Jie saliall any jaliaial *
Apca el Sl aa Hsaalldelia aad *
4l Jelis da 53 (a1 (5255 4 puanll (alaa) *
S g ala 3L i Laa Sl V) ey e e (55 *

Root secretion and nutrient availability : Jis

OH- H+ lonophore Chelatin  Enzyme
/HCO3- g
Fe - + ++
Mn - +

P - + + +



Dsanadll 4y ks -
( bacteria & fungi ) <l sl dundall cla¥l *
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Ectomycorrhiza
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Endomycorrhiza *
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vesicular- arbuscular mycorrhiza ( VAM)
G oale (S vesicles o5 Y g s dllia (Sl
arbuscular mycorrhiza (AMs )
mycorrhiza J) 4xal #
A0 aal) palielly Ll jieat -
b A3l aliall abiaial 3ol 3 () Lae 3all adad) daluall 335 *
06 a3l Bl (sl aliatial 333 U35 &y 01 J sl
Tl o L) e g e ladl) clia 8 giodl) LIS () S 3 )3l dakiall
dsag e Als 4 Hall e ol e 22 Adlie (e sdudll Sl (i
mycorrhiza s dic al100J) 48leall 338 212 335 mycorrhiza
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Cytokinins SABA (0 sl (s gina yuad ™
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L pall Js8 Gl 8 a5 il Coiisaly ) -
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X Symbiotic N fixation (Salxill cpa g il o
NITROGENASE
N, + 8H + 8e + 16 e+ 16(Mg)ATP » 2NH; +H, 16(Mg) ADP+ 16P,

JI 34l a 685 (prokaryotic) 3153l 40la & 55 (e 4y jeaall 45l clia) (e 220 -

Clall 8 e Jlexindd Salall 8L 0 5S35 NH, A sl Gan gl
Clall g e die s il i Al Ly S o S5 -
Claill 5 Ly Sl (s Axdie Jals -
Claill g e g ill Al Ly S (g (380 (anadl -
O Al diall Ly Gl 5 il CaBUAly Calias Caflall fpa g sl 4peS -

N, - fixed % of plant N
(kg N /ha) from fixation

Peanut 37- 206 22-92
Soybean 17- 450 14- 97
Cowpea 9- 39 12-70

Common bean 3-57 16-71



O il i 85 yisall Jal g2l -
S il dglae ¥
P.S ———> Fixation
5yl i *
Gl 4B 5358 2 28 (0 (e
al) (585 dplee o Ll i A0kl gl 5 ) adl il 0
skl (5 giaall
Codill dlee e Ll S35 daddiall 45 5k )l 5 Allall 4 5k )
PH *
Auaddiall A geadl Sl o (Lug Il ) Oaa s il Al L iS5 Jaa
Apmadall ol A JE sdal) (oS5 Al



Al aall yealiall -
NO; 3 s dald s a5 il o 4 il (5 giaa 82l 5 1 o g il
O A Gl (e Jlay
i) (e Al Gl N il lee Zlati 1 shadl
raiall e dglle DS ) a5yl o 3l zUsS s ol ol
qESEEPNUPIREREN|
Sl g ST JEl s ayaall
(leghamoglobin)) i siS sasel) 1 by 1)



Soil Salinity 43 4a 5k
Y e Al 3S) 5 asa g Saadi AN il e dpalall G il mllaias (3l
el )l il da gl AlSGe 5 lall aliily g e Lla i Al Lga8 40lal)
Aalal) Bhalial) b dald 5 A0S Allal a8 5 e ()55 ol 5 aalle 30
RECENI I
Gl 8 Y] alas #
Calaall gl 4y Ul ) saall 4y gad (e AUl Z3Y) ;A el jaliasl) -
S e oda ) e G DYy diad) 4 6V
) el 518 g el g D) ) iy S N el -l
s A Sl () slpall Ao gy JEIS ) LeilSa 8 Axi 08
Oe A g Loy laadl slaa 213 ) Ul (e @lld iy g 1 4y jad) palial) -
e ) a8 a2l s gy Al dalide
NPT
Ha e A gall 5l olia alatiud e datlill ag LAl jalas -
Fuals 2 ill Z DY) o3 il Cua L 23] e dlle
3 g3ana cliall 5l 2l J 3l dilee Ladie



s oY) e dlle S 3 e dpia W) sl (g g8 1 a Y el -
olaall (5 gine o Lailat J 3 dadail 3 ga g a2e Alls
s A g 4y jill e (I olaall 02 g ld ) (18 4caddia
L e (M (535
Ba) (o Aa sl 5 Al 4 Al lia #
Soil texture 42 il ol 68 -
Croall e ddlle A e g lall Jall e BB (5 gina
(CaCO,; AUl ) asallSll i g S -
a suallSll i 3 )\S (30 %30 -20 A Ao A1 el gl (5 gin
Ao il dpalas Jalss 5 4 Sl dlalall el (s ) g2 Al
(CaSO, aswall) asaallSll iy )< -
syt g A il (8 et Lgild o lally a gunallS iy € Ly 53 AJa) Aa sty
AL skl e Al Leavie dald g 4 il pllad



40 oK) Adalil) dad) -
Ll (31 al b Auall) ol A S A5 s
A Al 4 s -
o 5 Ll 5 Y1 g5 Ll 81 L 2l Jelis da
4 ganl) B3l 5 a ganal D) S g0 HIS 3 ga g9 (ALl
Aa slally 5l ol Caiaa
ool e da glally 3 il @ il Catea
Aol Amall alitindd i oS (o gl -
Jabiall o 533 gl il ol -
Aa oLl 3 ilall oyl Caiias

15 e J8 4 e S8 Aga e —dnl
15 0 S 4 (e S| g - dals
15 S 4 e S Agpa—dnl e

15 (e 8 4 e B L ga e dale pe



Clall gaig da gl #

i oLl 5 i) il i
A glally 35l uall ULAIL 45 jlae L pprea lgana®
Aa slally 3 yilia el 45 )l8e 3 et 948 ) ) yiSI Lgdsly lll 4xSla *
L)l stual 5 (31 sV CalSadl 5 438 yia 43 5 5 Ol Ay (31, 5Y) Qe ™
Claill A& A 5l 8 ) 50 Dl yaxd Jpoan

Gl gai Ao Aaslall il ey plas -
water- availability theory slall 4 5als 4, jlas *
osmotic effect (s se)¥! LSl 45,k *
specific — toxicity ualall ceud) il 4y Hhas *
nutritional effect (2l 8l 4 Hlas *

g s N il Dalall eLall 4,k
Ao bl Salal) oLl A8 1) 5355 500 3 o SlaY) 5 50l )
lall Ay ) e oLl JEI Jiy Il Ay 0 ) agall asliasy

Sl Jiae Cavn Laa



180 =

1810=

T

+ Basal nutrient solution

oo N, SOy
Oo—— — NaCl
&————=0 CaCl,
&—— - —% pannitol
O— — — —0 Sucrose

1007 T T T
o—e [ ow matric suction

o
[

N
[

ool U GUl gy
»H
|

and Spurr,

® [ ow matric suction
O Medium matric suction
S High matric suction

O— =0 Medium matric suction
8 _Y--ﬁ High matric suction

o

il
0 0.1 02 03
%

2 P'}..‘b}..:.”( .x;,-j.lf QJ‘
a

IV psogall ayslS e iz oleS B (@) n WUsold Jols - 2
Lo geer () 5 23

(Wadleigh and Ayers, 1945)

integrated tote:, 11 . . %) o=

28

sl o Jgld) & S s

3 M s e olgre o 50 Hede d) LU Je=s Jass ¢

1-5 K=

SV e Wl xS1s gyl e

adicigh and Ayers L5);_—i A Gels Bk Jem s Al

3

£F10ACY



S5y k)

\ o sbls Sisedl hid

w T 0 hese $osedlhio
‘\ + Je S5l has

i 1

_ = \

= ‘e

- \

= \

1 \

.. N

3 %

’ \

“-> \\

3 +Q\

% o \\-t

g ~

< -
2 * Te<t

1 1 i 1 i

% 2 a 6 8 10

JL L) Gl 8 s

i TR Jues Wsold PR IS TR B3 : 555 UK
. (Wadleigh and Ayers, 1945)



oalal) el il 4yl
& 51 adlialy Ll Calis, g clall 8 daa ol sl cllead) e ~ DY) il

NP R TR A

7 T T T T
+5_—Basal nutrient solution
" ~ |
sl i
i)
=g |
1 Fl= 0
=3
9 2 =
1 ]
| L | |
0
0 1 2 3 4 5
Wt \5;';]\1\ EGAL

-~

Gall Jeldl 3 U gl asll s By Wsoll obls Jols @ 6-5 U
calr L] Bl ke sl BLEL
(Gauch and Wadleigh, 1944) 3



da olall i) 4 lia #
Ofie sana ) da glall Lgia glia Caa QLA s
Halophytes <ulé gl *
e M8 S5 s Aaldl i) 3 g 3 i)
dalall sy lall ol
Glycophytes <ulé S *
6 g2 dx bt g dpale Huall Glll 4 fes Al GG s
Jualaall Gty Je de ganall 28 Jadiiy | da slall Casill Ly
aa glall 3L il Al
2 38 ikl g Caia ol & 53 JST AU ddia Gl s slall LAY 4 las
Aaliall gkl




e salsrd GL_eSI) Jeosd) J) Talite! Jooldl aels : 5-5
Lol aedll LUl 3 Jold) e %50 (ais oo SHls et

(U.S. Salinity Laboratory Staff, 1954)

- Al xs

i Jol) dnas ) ie glall

i glal) ddaszll e slall

i glal) A N0

EC = 4 to 3
mmhos/cm
J==2all

3 ST

N gzl ¥ LS

EC = 2 to 4
mmhos/cm
oA B el
el (\u}_\\

PeEER o

EC = 4
mmhos/cm
idad) Llsolal

colgl il Jeo =
EC = 10 to 4
mmhos/cm
SRER]
U
- X
gl
EC = 4 to 12
mmhos/cm
BT G S TR, |
Al e
3ol i)
- e
AN a0
i Jeel=
EC = 6 to 10
mmhos/cm
US|
ol szd)
530

‘o;&\

Lo laldl




Salt tolerance of various field crops as condtivity at which the
yield is reduced by 25%

Barley 15.8 Rice ( paddy) 6.2
Sugar beet 13.0 Maize 6.2
Cotton 12.0 Sesbania 5.8
Safflowers 11.3 Broadbean ( vicia ) 5.0
Wheat 10.0 Flax 4.8
Sorghum 9.0 Bean 2.5

Soybean 7.2
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Nawral regime with

/ high biodiversity

Heaithy wetlands

Upper catchment degradation
resdils in erosion causing
downsiream sedimentation
problems

Dams and weirs alter downstream
flow patterns. They may suffer
{rom sedimentation

Industrial and municipal
poilutants threaten
cownstream users

Flood plains and wetlands
no longer flooded reducing
groundwater recharging the

_ productivity of agriculture

in the area and biodiversity.
Reduced productivity displaces
people

Irrigated agriculture consumes
water. The return (d(ainage)
flow is more saline than the

inﬂo.v{’ and co;l‘mamirla‘ted P
with agro-chemicals \ ¥

Ecology increasingly less
diverse as filow is reduced
and quality Talis. Natural

productivity reduced

Treatmenl costs rise
wilh worsening water

Coasrtal fisheries are threatened quality

by reduced water quality and
insufficient flows. Species change
with increased estuarine salinity
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Figure 9,46 Salt tolerance of crops. (a) Fruit crops. () Vegetable crops. (¢) Field crops. (d)
Forge crops. (Adapted from Ayers and Wescot, 1976.) ' '




SALT-AFFECTED SOILS AND PLANT GROWTH 195
VEGETABLE CROPS

ECe in mmhos/cm at 25 C
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Figure 9:6. (Continued)
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156 SALT-AFFECTED SOILS
FIELD CROPS

ECe in mmhos/cm at 25 C

(OF 2 4 6 8. 1O 12 14 -6 18 20 =

Barley

Cotton

'~ Sugarbeets
Wheat

- Sorghum
Safflower

Sesbania

Soybean
Rice
Broadbean
Yield decrease
0-10%

Corn
Flax
10-25%
25-50%
>50%

Cowpea

Groundnut

\
\
ik

Beans

(c)

Figure 9:6. (Continued)
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Figure 9:6. (Continued)
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FIGURE E’Yield potential of selected crops as influenced by soil salinity
(ECe) (Ayers and Westcot, 1985)

Unless there is some drainage from the scheme, whether natural or artificial,
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