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- Nutrients exported
with each harvest
Y N
i N7 \ !
Mlnera' y AF

fertilizer d » O

: Nutrients are replenished
Organic  Crop residues & A& in the soil by mineral

substances are decomposed 4 fertilizers and o rgan IC
humus to minerals manures

Mineralisation

£ A ~ " iande
Micronutrients
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Yellow leavesor
leaves with green

veins
Stunted and
mishappen new
leaves N
Yellowish at edges and
tips with dead spots
green upper leaves, and yellow patches
low leaves, yellow N
shriveled NTROGN
Yellow spots
M n and
White deposits wocaas  elongated
and stunted EW holes
growth -

Lower leaves
Leaves are turnyellow
darker than from outside
usual
Pale, narrow
Light or pale leaves and short
green leaves darker veins

TANAAR KKMU, LUD, DOA 20



3083200204 J,0944¢ JegiesgeongamogP: s0§:00¢

(o] (o) N\ (o] c c ¢ C cC O¢C O ¢ o
0 356003250206)62059],00907908300§$F20000  OODIOCEICIOIZCOMN) 39@0899@[
coug:xgoocﬁsse@ésj qcﬁ@éeo&ﬁ%qeooooEQQOaqlozcﬁméeaozqeén
> oo%oc%zqésge@sse§§§3®8m§|Lo§G§ewossom3qeoogao§z®c§[§€z
(@) C Q
> orgeemcssgec?ssooaig f@aocgosge[g]saeﬁs
> :)ogf§OC aaoraaoe(flmocsae§saoooz
(o] (o] C o C (o] C C
e@@ﬁ QOO GI0IVYI & COOTDAYIQ|DS ®®Gaozoo:>z[§cz
8 5SS 808N o8
>leale) [HeviNelel-) oc@cuogqr.):)
C c C O C C c (o] (o] c (o] (0]
@ameoTogc eaozmocnoqsaq@lcgzmocgoo@cz 00D§|$:9 (IQ) CVsOQC000:6§)/60)
(2] oc¢C C C (y C
39@90 Jeloals agcq3®®eaooq|m§[ojomeoc ]
> Incomplete nutrient solution 3225:g|o®es0:(gC:
> Biochemical Test
0 wodoferoSgosesoiGizad oodqy: ofercSgodesoies
L 8 ° °§° ﬂ"f L °

> 3208 C_C..8 NP co Ser:olocens °[§°°
A ROCEAINIOQMNIK G KRG T20COO0§)|:OQCs ﬂS’B ('DS’BDLD’.)GIGDCDQID OlOCODOEN0:|YCs

> mogﬂjlzogéz@cf:eaor°339$qlagsaogcﬁ POCD c% 3§°1 Shoot Dry matter yleld Test
C cC 00 co C c 0 C C € 9 o
> oo®§mzogczﬂgmmmmeeomogsgoqlm.?gooz§3908m(39900333§Gco.,q|[°

Ry Wy Wy N

Co o N\ CcC o C
GM01&IFPEPSO (O)1 20©:R-Root crop)- (**G@DCJOQOIS@DC\RJ@({I@)
> 800006000 FO/68 aoc°®o°>@c°:°
c LC‘ Jtl‘.ﬂ ﬁCl §00 C ) C
a @'Jooc;@@@oo)ezoooogoo @pgomaeaoz@cz

Q44 JeJ9 KKMU, LUD, DOA 090



38063390)3619’303396?"_8390)98%(@(ﬁ%(ﬁ(ﬁl}G@O&é?O&SC}fﬂSSﬁLO:)ﬁ@OSGQG&)’DGQG@A G§€ﬂ98

320002 61@9(73

g3
c500600

8ora58ao

M0S0B0S
§¢ 0088008
S0D00D
236205
6C:089

c
¢

c[03:8

P94

80888
WANASAR)

0.0
c[gescfgmesmacodagjsq].ore(gdcoconmmegmes
C Y C C C C N\ C
2000006(geag:e0095p5e§[gCa1ees6(g|0c 5(g 000§ c0006(g
C c C C C C C o Y

2000006[geag:e000§p0:e8(gC:13058006003(6(gyIR)I0dq): (s[gcs)

co €OS Qo Q2SN C 850558058 6905Gl08 68 aS:
6205300005 &EgS:320:5p55(gCs10580§ 6000651800 M8 w8e0d0loCespds
ovat=

C C C '] Creo Y c C C C '] C
3B05800620560l05(§iads0§ 65 co00e(gimng§meimygPenodetlodesean
o OC
§32C
2000006{geag:e000§p0:e8(gCs1ee s 0(g|0es(gC:
CI?SQPS(G@C%)IG’B(TS@O(%GDUSG(S](YS@SG@O@EGCQ:SOgotsl e@s%ﬁ: @éoflocczg%eoooe@
2580§62006(g4:l 956005160328 ¢ @Ce005 VloCegpieanoe(y
adseoqpode(gl sonzeolode(g eqagdiclgl ceposqdl M0SBWSI ©QESLS
$¢6(03:86205 vloCegpiegeanoa(y
O _¢r.o C (Y c _¢ C o OC o C
805(03|qIC1e62006 00 s¢eat OloCegpieanne(gi§33C adeoapad e(gqp:
2580§62006(gI0dsempade(gie(geagiencdspdieone(gI§asc
e@qé(mcﬁaoo%@&cﬁe@)ﬁ@@@@

KKMU, LUD, DOA 9]



slode(glogeogpioopdogcaas / cBm0qi0dqpeya s

v 88805q):a0p33:4 300038 8:(g¢(gS1mepdmeageannieomniiqfeoas

AB0520¢ 2009301226 6lo5(gpdeVE20¢ 203N

v abgoopdelode(glagenenvlodeonnmmournegeed(gyada3adeepd
v 805Q)[20008620023:4 32000 29:820¢/00pIQEL0E0PY VO

0S, ~2.NA8 S romaSan S eSS0 o S 8
SQQWI s?ogoog/oogeooa)gwp_,p§@°®§mogcﬁccpmooooowgoo@u

é]USG@ 8@0@&3619088

v 88805q):00p3 98240 320905g6230: (cgPe&230000)

v Qs@N330¢30§: (004]t3e80¢1 IaRdemIC:qji00064)

v elgelecommoumgelodoloe/ cu:8ceiss elgogime(gmcs
v 93:40C@10000)§ ORIV P03 EE

v elgaBagoengo:qpdn3§ieao

v elg[o3enmdzocequndlgsiasniodn3ads coniqedi

VANASER) KKMU, LUD, DOA 99




slode(gfageneivloeanoaaouneeed(ggiodqp:

PO~ ua?lzwo:ooogsgor%(go (BC\%OGI(S

NANNASAR

) C O _Cr.

o3¢ §OA(BIC (5B %) sg20p59o

200 0303068 Leu2xe &Md[aSqE (BaBcB0qs)vloc(gls(yo(Gs
60 0303068 vzl &MBAQE (Jo BBnas )oloCepdi

o<°3:3900 o300l 0)033805085 ewoomqﬁo% (9 %)a@wé(j;o
o iL iL °

C 9

2000309066 03p0logE cvOWa0d (G&) MB3NgS)oloc(Ge

Q

60 0303066 0390logc ewPELE0d ( .6 P33nge)oloCepdi

300003305 0z¢ 0086 (Bo %) s320p5e0
(o]

200 0363068 FMARE BB (Bo MBe3ngd) vloc(gs
60 0303068 G0MBRE BB (o MBA3nee) vloCepdi

KKMU, LUD, DOA

99



0393991 CQ%GO’]8°G[§@@DQP°UgECT{lQ%gDS’BO\%@l_C\)D@GTJ (03 - OS - OS G@%@QIO’CDQ{ID°3961

C

&m@mcn Gwoo)oqoo)l 3OS d]oceoa@ (90) 05 C\%OOQ% ooogc (9.9 - 9.9 -9.9) saam

200 O]OC&)&O?&)QQ@&II

%aswassgm:o:%z og§e<5]§soaoofgz§@cgﬁ N P K sfaq(j[zégﬂe®q§ ogcﬁgn(ﬁepé ogoooqlor%
qugolcﬂooéu

> ngglzooo ogc&m@méoap_fv(g@ %[;go)ej 30 o%cx%oo@s% qﬂé(JQ) c\clﬂoqéoao(ﬂo&eéu

> o%qu]og&e 3®®610®&)é(93 %[;go)ej §0)03 C\%oog)s%o%cgl& (JJ-9) cr%cx%oqéoaocﬂoéeéu

> (3030’3085(?)0’) o)ooéoap_g(@,o %@wsj §0)03 cx%ooo%s%o%c&l& (Qo)cﬁc{)?oqéoao(ﬂoéeéu

C

> 0pdgaon or% cfggdaqe wpfwoo: ondBodmen: M§eolS:  (08-08-08)0cdc0Rd ()
33030394000 33T QIE (] J-9)3GcBagiolepdn

Y
0 Jo
O
S,
1—80

sae@@[c\%cgjé o%q?(ﬂ 0NOII0YIODS og%eo]éz (08)-08§-08) oo%mp_s

)33033{7 306200 Gwoo)wqooa (JJ- 3)(7%(\%(T%Gﬁ)1&eéll

\74
= o
B 3 S

C
> @000

090
le}

wéo%sse@@la?cglc (J9) 08(\% @oocﬁogf: (cl’goocﬁo%wé (og)o%cx%oooa%sa&j 03:%6015:
20 gc&lc cgoomwooe (og)cﬁcﬁqﬁ%éméu

N

Qésog(?ﬁcﬁcﬁpéﬁps%éqc% crgé}ccﬂé:cﬁsao@:@lqoogé saﬁap_f):a@:saomaqeoo&ﬁ 393@@@

0euon2030008(gpdgndews(gsoopdeg Ciagudmea(GiaB:é 0 aog05038M0eeagP§:602003l

NAVARAN KKMU, LUD, DOA )



O@Sﬁé@%&ﬁ%% S]ﬁGO)GGlS ooemMm e@@@oiq%:ooo:

200200 o ¢ ¢ g o ¢ 8o

0 | Brgooopd sa(;ig;@: (;%7:21) ﬁf@fﬁb (o%f[é;z:r;) (o%i’;}gm) (oé%c%)/fm) «%fé’ﬁ.?i) fﬁaoc%;:;? (osfé?im) (j%%f;)
o |ock (§) | cco&: | -9 9 90 J9 R0 0

ocl: (eg) | coo&: | -9 9 90 J9 R0 o
J [elgods ogoad: | Q-9 9 g0 g0
R |e[go ot | Q-9 J9 g0 Q 093
G |96 Joo& | -9 R0 J9 Q
9 [eslo goots | R-9 ?9 J9 J9
B |oo3d J9& | -9 % J9 % 0.9 o
Q [0388: | jood: | -9 R J9 R 0.9 o
o |Ood: 9o | R-9 R J9 R 0.9 o
e |d Qoo 82000 9 200 200 - 5o
o0 [ R0 0% 9 90 90 J9

STANIASAR) KKMU, LUD, DOA o6




0%80%633(%03i§3 6]§G®qu (0p]-108) G@@@Dﬁ%:@?: ((Yg%GO']ES §§%ﬁzwo:womgmmo:oézégézmogcﬁ)

200700 o o &o

08 | Bdameps @(;i%%; (;%7;';) (c(gi‘;i]i )(cc:%%z;)(csﬁjm) (cgc%o/fm) ((%fg/fi) @(igao(gch)s (cﬁoo%%s}jm) (zg)%f;)
o |odk (&) 200 0n&s -9 200 GJ 2.9 0.9

o0l (cg) 200 00&s -9 200 SJ -2 2.9
J lelgogs 0s) s -9 200 oQ
2 |e(go Qo oo -9 Q9 099
G |s8: Jo & -9 200
9 |leslop 5o onés -9 200 )
G |eo50 Jo o0& -9 29 0.9 o
qQ |00388: Jo & -9 29 0.9 5
o |00ds¢ Jgonts -9 9 0.9 o
e o Qoo 82000 9 200 200
00 (3 20 0§ 9 200 90

STANIASAR) KKMU, LUD, DOA oqQ




Q Q . S ..SMS C..-SRS,

OUP§OBORAICORCELF(G$AIPRFC00p(3CE
3’(9)3\;)80@[@ S@(’.‘)CTC)G@ ﬂ@i’.)@ﬁ?@’JLDDGIO']O8?§$83961m0%%§§)39%(73608q33é60ﬂ8?CS:@%SIQ'(TS
CT? 4J§LLC8QP8 0)880)’.)83390 &)@II

2060~ eqlRMREMe[gbyeceqrasqpade(gdeand
06)-06)- 0§ 1R§EVIC2020IB0300 (09§000) MO

3930’3961(5]08??9 3() (73(\%0615 (7)0%3803?3 -

8[03qI€1 e600§ 081 00586 vlocwaopd
Q.8 = Q.8 - Q.8 OINES BI2232326)§/0 PN

2¢) - 99 09 B3AP0qS gq§pz(gPYIC
og%cd]f::?o%s%orc) = (JQoo000) oq|c°>

* %%

C C

320020 W&060IC: (G9)gdg) cPdLIsOAYC = Booo oy

VANASER) KKMU, LUD, DOA o9



0&E000: O OFCNES CIOIICDVRD = 2000 MYO
(§03(TFe- R BeBoqsqepd)

o _¢

(79)?%(3] 3() (730%06163 0)0%330)&)& = OC;G()()() ('7{]8

g

(6(9?0)(961803 -1J-9 cﬁa%oq@qeé
(30’)05 90 o%cx%oqé mo%s%o%aoé = 20§)000 oq|8

—

Yy

(c%ood%o%ooé Q0 ogcx%oqes NCew)
.%06 @lqlél ngomqao%l §m0%8m§ d]of:ggoop_g = Qg@ooo oq_|8

()R- JJ-9-R0)
2o020q0p¢de0lC: (99-9)[gdg) 0200pgdQIC = 5QJg-JR OYO

NAVARAN KKMU, LUD, DOA o6



> BonmBuéadme(g(giedagc (Jg) Bl ooadopé 8058w (08)mBcd00033206)
R§eOIC: (J)330523:30yIC B3B8 (08))aBc3a§8 00N
> 0p&eolC: §C0:000:000380000:0):¢(gC30305 00k0§203CIBOgADESa§c08S
R&§EOIC: (J)3305 & LR:000: (G | JBAIOPIEVES
m&e0lCs () 3305 = Jqoooo M6
ardeuons (G J) 038 = qeeoo 0y (00368 = oRoo 0yd)
9ocolC: = 962000 06

> 000q)i8o0pdag|C La&wo0: (0.6))3305 = oG 500 YO
oBpol (o) B> = 066000 oyd
(300(73 (0.9) 30D = Q800 oq|8
90colC: = 366000 M6
@o:@p:ﬁ (3900) oq|5 200 wp_Su

Be(030¢ M§eolC:e(gbyes §¢ wrf:ooze(ggenndans 2d:gepdadagEcopd: c3madeo0o
eo0ode(glyen FournegpIocoqsmseolcielggen ()3B0329:9600 0§:03CBARAOES
5 ool koo

NANASAN KKMU, LUD, DOA Jo



*** cotqoopdeqprad 3200006 (§6]1053]:q1e05 0o0g]:qIC:

3200060loCe(g¢0p)d slode(glagenn’ oudur(Gs gjrm)
[g§c0pS colC:obadeg(gon 38a000g8e(0g30E:03§) contaepdi

Urea, T-Super, MOP cr% 886@§ﬁ§09’30§§®58&)8[§8@é3888616@3 G@@@o§§zooozcr$
R0dg5(G: B300pd &&2000:303C: BABIMY RASYNd 0pPdEns ©Sur(gs(gdaopdi GEze
320200000 -
onl 88c(gmeefgmescolcdada0pd3un06 303 Es0paBqIdg|up&E[g s
Jiopéeolzenode(glogenads(gze(ogoé copdoglagdecdandaopdamnurngdogos(gagjsanteaydagnds

[gSa
M 6033020330106 @2053ggrec0pIREe(gCee(ngoE egM§20MD0o(gCs
Gll 200000005083 MQYE ABYMdeeqREE(gC:

( gueo - P high [§de200 ¢[ga3 P cloCeann elglagencopd(gcse(ngoé Pollution [§o8E(gEs)
6l 39g],3900206205 K 0loce (gSentean ¢(gnd K vleane(gfogen

copdagcs 8[gcse(oo¢ K ¢ Mg 332 K §¢ Na 3aqj:ep3¢|[gse(030¢

3200206 POVREERSYYE: (§O8E[GE: 050303 eqpq:&caloopdi

NAVARAN KKMU, LUD, DOA 5o



Justus von Liebig's
“Law of the Minimum”
sublished in 1873

“If one growth factor/nutrient
is deficient, plant
growth is limited,
even if all other

vital factors/nutrients are

adequate. . .plant
growth is improved
by increasing the
supply of the
deficient factor/nutrient”

JUSTUS VON LUEB 1803 - 1873
’ |
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Representation of the critical nutrient concentration in plant tissue

» Given of maximum yield point is reduction in growth point is called “the critical nutrient
concentration point”.

» Low concentration than CC is needed nutrient, but CC point depand on different in crop
variety.

» [Excess or large amount of nutrient than is needed tp measure Ecological concentration point.

Growth/unit of Critical
time (percentage) trat
Adequate zone concentration

N

|
100 I

10% reduction /'
in growth / Transition zone

80 |-

Sufficient

Excessive or
toxic

)
Q
c
@
€
|
0
T
0
o}
=]
c
g
o

Deficient

Critical concentration

'

s 1 ] i Il 1 1 (]

Concentration of nutrient in tissue

Tissue nutrient concentration
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Methods for Rapid Testing of Plant and Soil Nutrients
Crop vyield

Nutrient application r:

Soil test level

Build up nutrients Maintain Reduce
current levels applicatio
Critical level
% 1 Yield
ot
’a(e' ~—
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https://www.researchgate.net/publication/318423496_Methods_for_Rapid_Testing_of_Plant_and_Soil_Nutrients

Positive and Negative Nutrients Interaction

SYNERGISM

Optimum uptake of P,K,Fe,Mn,Zn,Cu, Ca

Nitrogen
Cuand B

Mo

Ca, Zn, Cu, Mo
S

Mn

NANARAN

[mproves uptake of N from Soil

[mproves utilization of N

Increase upta
Increase upta

Increase upta

ke of PK
ke of Mn, Zn

ke of Cu
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i Positive and Negative Nutrients Interaction
ANTAGONISM
Excess Quantityof  Negative effectonother nutrients
Nitrogen Reduce uptake of P,K,Fe,Mn,Zn,Cu, Ca & Mg
Mg & Fe Reduce uptake of P from Soil
P Reduce uptake of Cu, Fe, Mn, Zn
K Reduce uptake of Ca, Mg
Zn Reduce uptake of P, Fe, Mn, Cu, Mo
Ca Reduce uptake of Fe
Fe Reduce uptake of Zn
Mn Reduce uptake of Zn

NANARAR) KKMU, LUD, DOA 48
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Growth phases
and stages

tr
\Y
<=4
i

Seeding Tran‘splantlng

Maximum
| tiller number
: Reproduction Ripening
gg Vegetative phase phase phase

® The duration of the vegetative phase differs m Panicle formation to flowering takes about 35 days.
1“',‘hth vane;y. 4 5 ¥ Flowering to harvest takes about 30 days.

= The reproductive and ripening phases are ;
about the same for most varieties. - ,Snox;':g FE DNREVILS TRRGRN I 115 S0 X g
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Active Panicle
Transplanting tillering Initiation (PI)
| [Z=] 4
'q»vv'vv-"vvov"o'-'-'vvv"—v"-ovo'»ov'-' va'Q"""-'""'.'i'v'v""0""'9-'."'"""' vvvvvvvv ' oooooooo "vvvvovovv"'o qovvv'
-20 -10 0 10 20 30 40 80 80 70 80 20 100 110 DAT

Read LCC at 10 and 20 days after 2 application.
If N is not applied at 20 days, read again after 7 days.

1™ 2 I
Basal 16-20 DAT 35-47 DAT
10-16 kg N* | |38 kg N (inbred) LCC-based N {Lrea) LCC-based N (urea)
204 after 279 27 days after 2
40 kg N (hybrid) £ ays g ys SPRING RICE

FLCC <35 3ISkgN FLCC <35 30kgN Al units in kg Nfha
(Inbred) {Inbred)
WLCC<4: 4O0kgN NFLCC<4: 3ISkgN
(hybrid) (hybrid)

*“Apply only when FYM applications are small or FYM applied is of low quality.

TANAAR KKMU, LUD, DOA Jo
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Comparison of Fertilizer N

Comparison of Fertilizer N Requirements for Rice and Maize

The increase in yield with fertilizer N is typically greater for hybrid maize than for rice

Yield gain from (t/ha) Fertilizer N rate (kg/ha)
Rice Maize

1 55-65

2 100 - 110 100
3 130 - 150 120
4 160 — 180 140
5 160
6 180
7 200
8 220
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'y Implementation of RCM field trials

Selection of Pre-season
RCM & FP
farmer- _ . -
interview with
cooperators

farmer

Submission of
Pre-season Form

Implementation
of FP, RCM, & DAR
treatments

establishment in
treatment plots

Field A
o "
maintenance & ey Harvest crop cuts f::lm't SRR
monitoring E@
Jb J
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RICE CROP MANAGER

Determining Fertilizer Needs

Contrasting approaches are used to determine fertilizer needs

Soil-test based Soil based

* Nutrient omission plot
technique (NOPT)

« Tissue analysis

* Minus one element
technique (MOET)

« Leaf reflectance or
transmittance (LCC,
SPAD)

4 1 3 ]

KKMU, LUD, DOA e
RRIEEANAST

* Soil maps
« Soil classification
« Agro-ecological zone

* Portable test kits
* Laboratory analyses




Site-specific nutrient management

" Feeding
ywwo:t- S5 Clﬂ’
T < needs!

“®® _swp3: ‘~

Fill deficit
" | between total

Step 2: \"’,’// '
lzm / . m"""""
use existing J e M
nutrients 3
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RICE CROP MANAGER

\7 SSNM Definition

What is Site-Specific Nutrient Management (SSNM)?

A set of scientific principles for determining the best
nutrient management for specific fields

An approach for supplying a cereal crop with added
nutrients as and when needed

The principles of SSNM developed
for rice apply to other crops like
maize and wheat.

SSNM Principles Used in Decision Tools for
Making Field-Specific Recommendation

AR KKMU, LUD, DOA Go



The

key differences between Site-Specific Nutrient Management (SSNM) and

Systematic Soil Nutrient Management primarily lie in their approach, precision, and
application strategies. Here's a detailed comparison:

Site-Specific Nutrient Management Systematic Soil Nutrient Management
(SSNM) ( SSNM)
e 1. Approach and Focus « 1. Approach and Focus
_ _ — Follows a generalized, often
. Cl_Jstomlzed nutrient management standardized, approach to
tallore_d to the specific needs of nutrient application.
each site.
_ _ — Based on recommended
* Uses soil testing, crop uniform fertilizer doses for
requwe_ments, a_nd yleI(_JI targets to broad regions or crop types.
determine precise nutrient . :
application — Emphasizes a systematic,
D _ often grid-based or blanket
* Focuses on optimizing nutrient application, without detailed
use efficiency and minimizing site-specific data.
wastage.

VANASR KKMU, LUD, DOA GJ



Key Differences between

Site-Specific Nutrient Management (SSNM) and Systematic Soil Nutrient Management

Site-Specific Nutrient Management Systematic Soil Nutrient Management
(SSNM) ( SSNM)
2. Precision Level 2 Precision Level
* Highly precise, considering — Less precise, applying average
variability within fields. recommended doses across

entire fields or regions.

— Doesn't account for intra-field
variability, potentially leading
to nutrient surpluses or

« Adjusts fertilizer doses based
on spatial variability, soil
health, and crop performance.

 Utilizes tools like soil testing, deficiencies.
remote sensing, and growth
monitoring.

NANARAN KKMU, LUD, DOA R



Key Differences between

Site-Specific Nutrient Management (SSNM) and Systematic Soil Nutrient Management

Site-Specific Nutrient Management
(SSNM)

3. Application Methods

» Uses diagnostic tools and
decision support systems to
guide nutrient application.

« Can involve variable-rate
fertilizer application
techniques.

NAVASAR

KKMU, LUD,

Systematic Soil Nutrient Management
( SSNM)

3. Application Methods

— Typically involves uniform
fertilizer application methods.

— Based on regional or crop-
based recommendations
without site-specific
adjustments.

DOA GG



Key Differences between

Site-Specific Nutrient Management (SSNM) and Systematic Soil Nutrient Management

Site-Specific Nutrient Management Systematic Soil Nutrient Management
(SSNM) ( SSNM)
4. Goals 4. Goals
« To improve nutrient use
efficiency.

— To provide a reliable baseline

for crop nutrition.
« To increase crop yield

sustainably. — To simplify management for
large-scale or resource-limited
« To reduce environmental farmers.
Impact by minimizing over-
fertilization.

NIANASAN
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Key Differences between

Site-Specific Nutrient Management (SSNM) and Systematic Soil Nutrient Management

Site-Specific Nutrient Management Systematic Soil Nutrient Management
(SSNM) ( SSNM)

5. Cost and Implementation 5. Cost and Implementation

« Often requires higher initial costs
for soil testing and technology.

Easier and cheaper to implement.

Suitable for large-scale or
* More complex to implement but resource-constrained settings.
offers potentially higher returns.

NIANASAN
KKMU, LUD, DOA o8



RICE CROP MANAGER
SSNM Benefit

SSNM can be translated into simple information on nutrient
management most helpful to a rice farmer

Adjust fertilizer rates to anticipated yield (i.e., target yield)
Adjust fertilizer P & K for amount of added crop residues, irrigation water, etc.

Adjust application and distribution of fertilizer to match critical growth
stages of the crop

NAVARIN KKMU, LUD, DOA 5Q



RICE CROP MANAGER

RCM One-Page Printout

RCM one-page printout for presenting the most essential
information to a farmer

Note: Use this rec

Reference Number: 1292679
Fzrm Lot nzme: Test Case
Location: Calintaan, Talisay, Camarines Norte, Region V foly

Date generated: October 2, 2017
Water regime: rainfad

op manual o
Variety: NSIC Rel34 (Tubigan 4)
Sowing date: November 15, 2017

Manage rice as sho

fo ber 2017-18 only.

) =
Early Acte  Panck
T
1 | \, ”
\ ¥ W 2
-t 1] L T 1 - ,
Seedbed e
] in n o 50 L] 70 80 4o imnmplanting ,
’
.
a Hand weed before application of fertilizer. Do not spray insecticide within 30 DAT. Fuan=
compensate for sarly camage causec by dl:loll:?;"-(: O spray
also canserves benefaal crganisms. ’
Irrigate your farm lot at flowering when ‘
there is no standing water on farm lot ,/
’
’
’
’
) '
h ’
Apply fertilizer as indicated below: v
Targat vield (fresh weicht basis) on 0.5 ha: 33.9 sacks 2t 45 kofsack. 2.9 ¢/ Jhaztl _--" -
— -
DAT* Fertilizer amount for 0.5 ha _--"
[rowth Stages |13-22 days -
seedling | 14-14-14 with sulfur | urea _--"
_-
Harly Baszl o 10 1%y bags L--"
Hetive tillering 17-23 2k
Henicle initiation | 28-34 %Yk

When farm lot has overflow of water or drought at active tillering:

bagd =t 50 kg'sack

Consult PalayChack for good management practices
during the season. http:// www.pinoyrice.com

i International Rice Research Institute 2013

Target yield (fresh weight basis) on 0.5 ha: 53.9 sacks at 45 kg/sack,
| 4.9 t/ha. (about 4.4 t/ha at 14% MC)

Adjust fertilizer rates to anticipated yield

Growth
Stages

DAT*
15-22
days
seedling

Adjust application and
distribution of fertilizer to

Early

Basal to

o2 match critical growth stages of

the crop

Active 17-23
tillering

Panicle 28-34
initiation

If overflow of water or drought ends by 27 DAT, apply fertilizer after the overflow of water or drought, _J H ih

I verﬂe\:' of water or drought extends beyond 27 DAT, eliminate zpplication iol:active tillering. Only apply fertiizer for panicle _ — ===~ "~ FarmEr Selected Organ | C fe rtl I |Zer, 5 bags a.t 50 kglsaCk
iation. T T ==
T ___—---="" 7

Adjust fertilizer P &K for amount of added

crop residue and organic materials

VANAAN

KKMU, LUD, DOA Go



RICE CROP MANAGER
Fertilizer N Requirement

Fertilizer N requirements depend on yield gain to N and efficiency of N use

Grain yield (t/ha)

7.0
1 Stepl: Establish an attainable target yield

0B e e
| Yield gain

5.0 A

40 4  Step 2: Effectively use existing nutrient

3.0 - - T

2.0 - N applied
7 Step 3: Apply fertilizer N to meet crop needs

1.0 _ Target for rice: Achieve 16 to 25 kg grain

0.0 increase per 1 kg N applied
No added Applied N
nitrogen fertilizer

NAVASAR KKMU, LUD, DOA



NUTRIENT REQUIREMENTS AND MANAGEMENT FOR RICE

Fertilizer N Requirement

Fertilizer N is calculated based on crop response or yield gain to applied nitrogen.

Fertilizer N (FN) = Yield gain (kg) / Target fertilizer use efficiency (kg/kg)

FN = (GY - GY,,) X 1000/AE,

Yield gain
= Target yield (GY) — Yield if fertilizer N is not applied (GY )

Target fertilizer use efficiency
= Agronomic efficiency of fertilizer N, AE,, (kg grain yield increase/kg N applied)

NANASAN KKMU, LUD, DOA 50



RICE CROP MANAGER

Nutrient Omission Plot Technigue (NOPT)

The difference in nutrient

Full ‘N P K uptake between the  full
fertilization fertilization plot and the minus
nutrient plot — reflects the

supply of that nutrient that must

+NPK +PK +NK +NP b
come from fertilizer.

- The difference in yield
s ol - between the full fertilization
LT i
YHEREL l‘u‘

plot and the minus nutrient plot
— reflects the yield gain, or crop
response, with addition of
fertilizer.

Photos from Sarlan Abdulrachman

NANASAR) KKMU, LUD, DOA N



Treatments details

Treatment Nutrients | Explanation

added
Full fertilizer (T1) | NPKZnS Determine attainable target yield without a nutrient limitation
-N (T2) PKZnS Determine N-limited yield, or yield from indigenous supply of N
-P(T3) NKZnS Determine P-limited yield, or yield from indigenous supply of P
-K (T4) NPZnS Determine K-limited yield, or yield from indigenous supply of K
-Zn (T5) NPKS Determine Zn-limited yield, or yield from indigenous supply of Zn
-S (T6) NPKZn Determine S-limited yield, or yield from indigenous supply of S

NANARAR)

KKMU, LUD, DOA
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NUTRIENT REQUIREMENTS AND MANAGEMENT FOR RICE

N Fertilizer. Management

Apply N fertilizer at critical growth stages

a« Y ¥

Active Panicle

Seedbed ~ Early tillering initiation Heading Maturity
I a - . .
TransplantEd|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII
-20 -10 0 10 20 30 40 50 60 70 80 90 100 110
DAT
Direct seeded [ ] ] [ L
Irect seede |I|II|||II||I||IIIII||||IIllllllIIIIIIIIIIIIIIIII|||IIIIIIIIIIIIIIIIIIIIIIIIIII|||IllllIII|I||I|I|II|III||II|I|
0 10 20 30 40 50 60 70 80 90 100 110
DAS

Early Active tillering and panicle initiation (PI)

* Apply only moderate amount of N - Apply N at critical growth stages

» Can use NPK fertilizer source « P1 application at 55 to 60 days before
« Increase fertilizer in proportion to harvest

yield » Urea is typical fertilizer
 Vary N based on crop needs

NAVASAR) KKMU, LUD, DOA




N Fertilizer: Timing

Timing of N fertilizer applications for rice

Early stage (Basal to 14 DAT or 21 DAS)

v"N demand is small: typically not more
than 30% of total applied N is needed

After 14 DAT or 21 DAS

v’ Typically apply fertilizer N twice

v Ensure N is sufficient at active tillering
and panicle initiation

v’ Can use the leaf color chart (LCC) to
determine timing of N or adjust dose of N

NANASR KKMU, LUD, DOA

9



RICE CROP MANAGER

Determine P and K Requirements

Determine fertilizer P and K requirements in four steps:

m ‘
9___
Est?ﬁ?s& an ESth[?rﬁazte Step 3 Step 4
attainable nutrient Estimate | Apply fertilizer
target yield balance yieldgain |to  overcome
from added | deficiencies and

nutrient ensure profitable
farming

VANASR KKMU, LUD, DOA 39



NAVASAR

P Fertilizer: Management

Management of Phosphorus (P) Fertilizer
The flooding of a soil tends to increase the plant availability of soil P
P is important for early growth and root development

P fertilizer is normally applied at the time of crop establishment or soon
afterwards

KKMU, LUD, DOA



K Fertilizer: Management

Management of Potassium (K) Fertilizer

K can be important for grain filling

The inputs of K in irrigation water and crop residues (straw) should be
considered in the determination of fertilizer K20 requirement

Combine harvesting with retention of crop residues across the
field will reduce the need for K fertilizer

At high yields, K fertilizer can be split applied with about 50% at
panicle initiation

NAVARAR KKMU, LUD, DOA 99



O Use high nutrient/fertilizer rates to ensure that the added N, P,Og, K,O, Zn, and S are at
sufficient levels to eliminate deficiency of the added nutrient. These rates will be supplied by
IRRI.

O Sources of fertilizer

Urea (46-0-0) — N source for all treatment plots, except for minus N (T2)

MOP (0-0-60) — K source for all treatment plots, except for minus K (T4)

SSP (0-20-0-11S) — P & S source for minus N (T2), minus K (T4), minus Zn, &

fully fertilized (T1)

DAP (18-46-0) — P source of minus S (T6)

Ammosul (21-0-0-24S) — S source of minus P (T3)

Zinc oxide — Zn source for all treatments, except for minus Zn (T5)
For TPR, seedling root dipping (before transplanting) in 40 g zinc oxide /
1 L water for 15-20 minutes (Gently remove excess soil before root
dipping!)
For DSR, seed soaking (before seed incubation) in 40 g zinc oxide /1 L
water for 24 hours

v IMPORTANT: If the fertilizer grade is different from the ones
mentioned above, inform IRRI so that necessary adjustments in the
rates will be made.

NAVARAN KKMU, LUD, DOA 9o



HOPT NUTRIENT RATES: STANDARD FERTILITY

. Fertilizer W (kg N/ha) Fertilizer N Fertilizer K20 {kg/ha) .
Vield Treatmen Nutrients Active = Panicle = P205  Fertilizer Basal | Panick | s
target  Trt No. ' added | Total (kg Early (kg tileri initiati b "I S (kg/ha) Total K90 | iniati oxide
(tha) N fha) N/ha) [ &nng\ initia ||:|n1 asa 1 g/ha) (kg/ha) 1 initia m\n (g/plot)

(kg W/ha) (kg Mha) (kyha) (ka/ha)  (kg/ha)

7.0 1 Full fet NPKEZnS 140 42 45 45 =0 31 G0 30 30 *

7.0 2 -N PEZnS 0 0 0 ] 50 31 G0 30 30 *

7.0 3 -P MEZnS 140 42 45 45 0 31 G0 30 30 *

7.0 4 -k RPN 140 42 45 45 =0 31 0 0 0 *

7.0 5 -1 MPES 140 42 45 45 50 31 G0 30 30 0

7.0 G -5 MPEER 140 42 45 45 a0 0 G0 30 30 *

6.0 1 Full fet NPKZnS 120 36 47 47 a0 31 G0 30 30 *
6.0 2 -N PEZn= 0 0 0 ] a0 31 G0 30 30 *
6.0 3 -F MEZnS 120 36 47 47 0 31 G0 30 30 *
6.0 4 -k MP=£n 120 36 47 47 a0 31 0 0 0 *
6.0 3 -1 MPES 120 36 47 47 a0 31 G0 30 30 0
6.0 G -5 MPEER 120 36 47 47 a0 0 G0 30 30 *

2.0 1 Full fet NPKZnS 100 30 35 35 a0 31 G0 30 30 *

2.0 2 -N PEZn= 0 0 0 ] a0 31 G0 30 30 *

2.0 3 -F MEZnS 100 30 35 35 0 31 G0 30 30 *

2.0 4 -k MPS£n 100 30 35 35 o0 31 0 0 0 *

2.0 3 -1 MPKS 100 30 35 35 a0 31 G0 30 30 0

5.0 E___-5 NPKZn 100 30 35 35 5 0 B0 30 30 :

*Zeed soaking/zeedling root dipping in 4% Zn0 solution

Hutrient grades of fertilizer sources . .
Ferizer N P205 | K20 Zn 5 Remark High target yield
SSp 18 1 Source of P (and 5) for full fert, -N, K, &-Zn | = 7.0 t/ha (14% MC)
DAP 18 45 Source of P for -5 . .
Ammosul 21 24 Source of S (and N) for P Intermediate target yield
Urea 46 = 6.0 t/ha (14% MC)
MOP 60 Low target yield

= 5.0 t/ha (14% MC)

STANIASAR) KKMU, LUD, DOA e



NOPT FERTILIZER AMOUNT 5: STANDARD FERTILITY

Yield . . cep AP Amm Urea (g/plot) MOP (g/plot)
Treatmen Mutrients Plot size sulfate ) ) _
target Trt Mo. i added (m2) bazal bazal basal c Active Panicle 5 I Panicle
(tha) (alplot)  (alplot) M | Sering | indiation | P2 | intiation
g/plot)
7.0 1 Full fert NPEZRS 25 694 0 0 228 266 266 125 125
7.0 2 -N PEZnS 25 694 0 0 0 0 0 125 125
7.0 3 -P NKZnS 25 0 0 323 81 266 266 125 125
7.0 4 -K NPSZn 25 694 0 0 228 266 266 0 0
7.0 5 -Zn NPKS 25 694 0 0 228 266 266 125 125
7.0 G -5 MPKZn 25 0 272 0 122 266 266 125 125
6.0 1 Full fert NPEZRS 25 694 0 0 196 228 228 125 125
6.0 2 -N PEZnS 25 694 0 0 0 0 0 125 125
6.0 3 -P NKZnS 25 0 0 323 " a8 228 228 125 125
6.0 4 -K MPSZn 25 694 0 0 186 228 228 0 0
6.0 5 | NPKS 25 694 0 0 196 228 228 125 125
6.0 G -2 MPKZn 25 I 272 0 &9 228 228 125 125
5.0 1 Full fet NPEZRS 25 504 0 0 163 190 190 125 125
5.0 2 -N PKZnS 25 694 0 0 0 0 0 125 125
5.0 3 -P NKZnS 25 0 0 23 " 18 180 190 125 125
5.0 4 -K MPSZn 25 694 0 0 163 190 190 0 0
5.0 5 -Zn NPES 25 694 0 0 163 190 190 125 125
5.0 & -5 NPKZn 25 0 272 0 =Y 190 190 125 125

jﬁanf%pu
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