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Table 12.4. Equivalent acidity of commonly applied fertilizers and suitability for fertigation (adapted from

Tisdale et al, 1993).

Equivalent acidity
(kg CaCO, per 100 kg

Fertilizer Content fertilizer to neutralize) Fertigated
Mitrogen
Ammonium nitrate 33-34% N 62 Yes
Ammonium sulphate 21%: N, 24% 5 110 Yes, acidity concemns
Urea 45-46% N 71 Yes
Calcium nitrate 15.5% N —20 Yes
Potassium nitrate 13—149% N, —26 Yes
44-46% K,0
Phosphorus
Phosphoric acid 52—-54% P,0, 110 Yes, acidity concemns
Mono-ammonium phosphate 119 N, 48% P,0, 58 Mo
Di-ammonium phosphate 16—18% N, 70 Mo
46-48% P,0,
Triple super phosphate 45-46% P,0O., Meutral Mo
1% 5
Potassium
Potassium chloride 60—-62% K,0 Neutral Yes
Potassium sulphate 22% K0, 22% 5 MNeutral No




From To Multiply by | From To Multiply by
P P,0s5 2.29 P,0s P 0.44
P PO, 3.06 PO, P 0.32
HsPO,4 | H,PO4 0.9898 H,PO,4 | H3POy4 1.01
K K,O 1.20 K50 K 0.83
Ca Ca0 1.40 Ca0 Ca 0.71
Mg MgO 1.66 MgO Mg 0.60
S SO, 2.50 SO; S 0.40
S SO, 3.00 SO, S 0.33
N NH,4 1.28 NH,4 N 0.82
N NO; 4.43 NO; N 0.22

MeETAaTPOTE
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Table 1 | Mean values and concentrations of various physicochemical parameters in irrigation water at the three study sites in northemn Pakistan |

Present study
Permissible limits
Parameters Sikandarabad Hussaini Faizabad (Recommended by) References
Physical parameters
pH 7.92 7.13 7.65 6.5-8.5 (FAO, WWF) Ayers & Westcot (1904); WWF
(z007)
EC (uS/m) 6225 1135 659.5 3000 (FAO) Mezgebe et al. (zo15)
TDS (mg/1) 98.42 20.75 1025 500-2000 (FAO) Ayers & Westcot (1994)
Soluble anions and cations
P (mg/1) 194 211 2.69 0-2 (FAO) Ayers & Westcot (1904)
K (mg/1) 4.37 10.55 4.7 0-2 (FAO) Ayers & Westcot (1904)
Ca (mg/1) 53.06 8.78 43.63 800 (FAO) Mezgebe et al. (zo15)
Na (mg/1) 0.6 0.64 1.88 200 (WHO) WHO (2006)
Mg (mg/1) 5.51 1.92 9.4 120 (FAQ) Mezgebe et al. (zo15)
(N-NO3) (mg/1) 1.02 1.77 0.76 0-10 (FAQ) Ayers & Westcot (1904)
HCO3 (me/l) 5.78 3.64 4.27 0-10 (FAO) Ayers & Westcot (1904)
SAR (me/l) 0.02 0.4 0.05 0-15 (FAQ) Ayers & Westcot (1004)
Heavy metals
Fe (mg/1) 0.12 4.44 0.27 5.0 (FAQ, USEPA) Jeong et al. (2016)
Hg (mg/1) 0.68 0.58 0.86 0.01 (WWF) WWTF (2007)
Mn (mg/l1) 0.1 0.24 0.22 0.2 (FAQ, USEPA) Jeong et al. (2016)
Ni (mg/1) 8.46 24.73 30.14 0.2 (FAD, USEPA) Jeong et al. (2016)
Pb (mg/1) 1.09 217 2.89 5.0 (FAQ, USEFPA) Jeong et al. (z016)
Zn (mg/1) 0.7 0.76 -0.82 2.0 (FAO, USEPA) Jeong et al. (zo016)
Cu (mg/1) 0 0.01 -0.01 0.2 (FAQ, USEPA) Jeong et al. (2016)
Cd (mg/1) 0.24 0.64 1.00 0.01 (FAO, USEPA Jeong et al. (2016), WWF (2007)

and WWF)




IMleovexkTNpat «

AAlL aB¢co | THWRTP IE T 0 TKAIVYOET BO® A ¢ O ¢
AMo PPBEE TITA IKAIVYOETBO® WA @ O ¢

AI‘I)\npocpoypliwr]cpcoorsﬁcpapumwt’[ ODIMTAawU
Al TTa o Y @1 qaAok o X.A.R)O

AI‘I)\r]pocpoypliaxlcea&é‘]cuslﬁpanw)\n)\osT[i dpaac
OPETIT O KMV XEEP YWY, P O @ O TTEANTT WV

MeirLovexkTpHaT «
AAswnopw(xw}\sé Yy ECOPVELTEI B OTVPEOCP O TTE V i € ¢
Anredi VMYUEDRVP E TKORQYOT adoényv d po v



RPN o b L e —

®OprLopdg

°IMAleovekTNHAT «
AAuscmpéﬁkeﬁprﬁl Ay Vv aopno pome NI c
toétiLKkornrac
ABonEbc’x OOVK P ITPPNO 00 | OTPIgMU D T xa ¢
MOGOTIWXNG TTAV UV B YPEWVE VOP WV
As 1 NEVP M N MTE il @ o pAdi TTeavv( corygt | o
OCTMPOOCONKIMOOPYAT WV )
As 1 NUETOE@OOUIUTIE PAC MATDG®@E | P A M (
Al MTaw®dn @ @ o P ETTUI TKEAWEL P O L C



z MGlOVEKTHM%U!AOGl

SAd ULV CEIPIP] VIEPIOOPCO TTE VI WV

SEAAslyWmog o a @l XIo®d o g g W wnoo
OWOTOM®NI TAOCPUATOC)

SAduvvagpomnvaANgAe T @pawnIC !
OTOl XEI WV

"MeTaPOaAM!I € KT IOWE TUTT KAV YUEET
TNIVA L KO@ELU A A WV



(o) L

°Trati yxypnotpomotrtovpe Ta (VAL

AEival t1ta kKOpro pgetTaPBorl K& oO0pya
AOANesc ol peroBorstc Katr sniopoos
e BT e G R cvLoTOON

AEKQPPAal8vvapvkny tne amopPodnénc
TO €00@QOg(

AH mepl ekttl KOTNTAa OE¢ 8. 0. T OV
mapay wy n

“Mapdyovrteg mov emnpedlovv t™n x7N

dUVAAwY

A H nAlL Kia Twv QUAA®V

A NMapevi auvx@appotpii oo

A Puol OAOYI KO O0T1TA@AO1L O AVATITUENC
A AgBéveiec

A H B8fon oto PAaol o kal ay OUI O
A H gemmoxn dertypatoAnuwi ag



S B

A= H
AstrtypatoAiAnvvi a dVAAwyV

SUAAOYNR QUAAWV aTO EVNAL Ka
» ammo vyl n 0&€vdpa
» WPl MWV, TARPWC AVETTI

» OVTI TTPOOCWNMEULTI KOV

OMOlL OpOpP@PEC TEPL OXEC)
Na pnv € xedl ae o XN muég

foly

déEvdpec

VY MU E V
dei ypu

KatdAAnArnyeampawieg ( aiAé8 xeofftd ol pocidrer ¢o

av 0 1-dlif OX20OX Al hpopettL xa&
POAANO ammO PN KAPTOEO
AplLOBPuOC QULAANWV, apl 6
il e e & WS R IR B LR e
SUO0KEULOWHd Ma@op a

emime 6 o
pouvcgc [PBAa
MO C O €V
C

EMAP
OTO0UC
Odp WV,



MAVoL po p &0.
ZETALD MATEWT OWHERE® o( 2-20 & [y & QU O

TomoBETNnNoNn vVviIa (GPp/AYVRERI aE @0 U
lhepsc Gt pexypla o adepo s enpon: B
ANEL OT p-iZuvarmpnon o€ Enpavinpea

[IpocdtLoptL opocg Opemrti xwv oTtol

O MNMpoaocgdl opl opoc NKIELDAKLT a1t pe 101



®0 MNpoodiLopl opobc
yivetar pege KaLon
TWV O0EIl YUAT WV

O mpoaodi opl OO Wg,
yivetoal pe TtTnv PpEBOdO TNEC ATOMI K
0O mpoodi opl opoceoWNog WIKO Wd vEa atl

0O mpoodiopl opobC
XNUI KEC PHEBODdOULC

T wCa MgaMn X wW) . atTt o1 X
apxt kG TNng &npn

Caon, ant Fe (KY € &k wV

T 00 Pogwalr - Bawive
(pwTOPuETPO)

®Fpunvei a TWY OTMOTEAEOCUAT WV



/ 5/5/\77

1 adn¢ ¢ Apadmm)dXicoun Al CUVYKEVTPWOT
Brande e el s e e e e eV e e e
mapaywyneg (oaen OCLPTNTWHOAOTOAO OoTa @O

O2XapnAn mept KAWERGPHKE&G O CTOLl XEI OV
mapaywyn (ox!1 aoamapai tnta OCUVUUTIT WU (

O3 Emit Ouvpuntn me pf kit 1 TKOGFMT&EXP A a0 EnNor
OTOl XE€i 8e®l mavA@MWOoN OPMWC TNEC OUYKEVT

4 YYPnAn mepL e XA omoorB@éanP n ¢, EAANEL YN
MeEPIi 00l a0 AAAONW. ETWIFKEM DODVEVETAI TIA

CUUTMTWHUAT O TOEI KOTNTOC(
5. YmepemdPEELT@WIPUEVNNC €Ti dpaaon oT1n
CUPMTOHATX TOESEAXDYNR@TQGETOU VEPOUL TIC

T O e rpoc Vid T oy SN TONION0 TNRC
gl ol XYeEil o Tonmop ot TnI R Vv Trny a o ¢

“AvéArvon £ @uiAplooudst oy y wo T L K 1)



eee@fqaz(je’l."JsEEL"JL;JseLdK’V”dggg&JGa;a&C 50 U
yaaUsydUUYUOUUUGJ 5 Us U
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N <1,20 1,201,60 1,601,80 1,80 >2,20
P <0,07 0,07%0,09 0,090,11 0,11-0,14 >0,14
K <0,50 0,500,70 0,700,90 0,901,10 >1,10
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Cl - - 0,100,40 >0,80
ppm ppm ppm ppm ppm
Fe - 20-50 50-150 150200
Mn - 5-20 50-150 150
B - 15-20 20-50 50-150
Zn - 5-10 10-30 30
Cu - <5 5-20 20
Mo - <0,03 - -
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Table 1. Fundamental functions of the amino acids in plants [14].

Function Amino Acid
Anti-stress agent Hyp, Pro
Chelating agent Cys, Glu, Gly, His, Lys
Cold weather resistance Ala, Arg
Generative development of plants and improvement of the H
- yp, Pro
plant pollen fertility
Growth stimulator Glu
Precursor of auxin Ser, Trp, Val
Precursor of chlorophyll Gly
Precursor of polyamines: necessary to start the cell division Arg
Precursor to the formation of lignin and woody tissues Phe
Regulation of the water balance Hyp, Pro, Ser
Reserve of organic nitrogen necessary for the synthesis of Glu
other amino acids and proteins
Stimulation of the chlorophyll synthesis Ala, Lys, Ser
Stimulation of the ethylene synthesis Met
Stimulation of the germination Asp, Glu, Lys, Met, Phe, Thr
Stimulation of the hormone metabolism Ala
Stimulation of the resistance mechanism to viruses Ala






