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8LI LMXI TITTIV 4MTIV� RMKVYQ 0 MW -RHSRIWMEW PIEHMRK WTMGI GS SHMX %W E TVSH GXMSR GIRXIV ERKOE
IPMX RKWXMPP RIIHW LIPT MR G PXM EXMSR MRGP HMRK R XVMIRX E EMPEFMPMX 2 XVMIRXW 2 4 ERH / EVI EGVS IPI IRXW XLEX

HIXIV MRI XLI KVS XL SJ TPERXW MRGP HMRK TITTIV 8LMW VIWIEVGL EM W XS MHIRXMJ XLI WXEX W SJ 2 4 ERH / R XVMIRX
in P. nigrum plants by observing leaf visuals, nutrient analysis, and plant tissue analysis. Signicance of study:
/RS PIHKI VIKEVHMRK XLI EFWSVTXMSR SJ R XVMIRXW F TPERXW ERH XLIMV HMWXVMF XMSR MR EVMS W TEVXW SJ XLI TPERX JSV
example, leaves, branches, fruit, and roots) will be useful for agronomists in designing e cient fertilizer application
WXVEXIKMIW 8LI I TIVM IRXEP IXLSHW WIH MR XLMW VIWIEVGL IVI SFWIV EXMSR ERH PEFSVEXSV EREP WMW IXLSHW
8LI VIW PXW SJ XLI SFWIV EXMSR HEXE WLS XLEX 24/ R XVMIRXW MR PERH MXL I GIPPIRXKVS XL GVMXIVME LE I ER 2 XSXEP SJ

4 3 E EMPEFPI MW K OK ERH E EMPEFPI / 3 SJ K OK 4PERX KVS XL PEGOMRK R XVMIRXW GVMXIVME LEW E
XSXEP 2 GSRXIRX SJ 4 3 SJ K OK ERH / SJ K OK LMPI TPERX XMWW I LEW ER 2 8SXEP GSRXIRX SJ

4 8SXEP SJ ERH / XSXEP SJ JSV TPERXW MXL I GIPPIRX KVS XL GVMXIVME ERH 2 XSXEP 4 XSXEP ERH / XSXEP
VIWTIGXM IP ERH K OK JSV TPERX XMWW I MXL TSSV KVS XL GVMXIVME

I SVHW Deciency, Deciency Symptoms, Potassium, Nitrogen (N), Phosphorus (P), White pepper
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4MTIV�RMKVYQ 0 LEW WXVEXIKMG EP I EW XLI SWX TST PEV WTMGI ERH EOIW E IV TST PEV WTMGI 7VMRM EWER IX EP
Piper nigrum L., a owering vine from the family Piperaceae, is valued for its dried berries called peppercorns, which
are known to have health benets and are used as a spice and seasoning.
White pepper production tends to decline. Meanwhile, from the export side, uctuating developments are visible.
EWIH SR XLI 6I IEPIH S TEVEXM I %H ERXEKI 6 % EP I -RHSRIWMER 4MTIV RMKV ETTIEVW XS FI GS TIXMXM I JSV

I TSVX T VTSWIW XS +IV ER XLI 2IXLIVPERHW VERGI -XEP ERH IPKM 1IER LMPI XLI ) TSVX 4VSH GX ( RE MGW
(EPD) value shows that the competitive position of Indonesian Piper nigrum in the Netherlands, Germany, and
IPKM MW MR XLI 6IXVIEX TSWMXMSR 3R XLI SXLIV LERH -RHSRIWMER LMXI TITTIV LEW XLI GS TIXMXM I TSWMXMSR SJ

Rising Star in Italy, Falling Star in France, and Lost Opportunity in America. Finally, based on the Trade Specialization
-RHI 87- EP I MX GER FI WLS R XLEX -RHSRIWME MW IV GS TIXMXM IRIWW EW ER I TSVXIV SJ LSPI LMXI TITTIV
S TIXMXM IRIWW EREP WMW WMRK 6I IEPIH S TEVEXM I %H ERXEKI 6 % ) TSVX 4VSH GX ( RE MGW )4( ERH

Trade Specialization Index (ISP) (Balqis & Yanuar, 2021).
Yudiyanto et al., 2014; Ropalia et al., 2022, stated that one of the causes of the low productivity of Muntok white
TITTIV VIGIRXP ETEVX JVS MRGVIEWMRK JEV MRK GSWXW MW EPWS H I XS XLI HIGPMRI MR WSMP JIVXMPMX LIVI LMXI TITTIV
farming is done. White pepper cultivation requires su cient nutrients for growth and unfavorable environmental
GSRHMXMSRW IWTIGMEPP VIPEXIH XS HIGVIEWIH WSMP JIVXMPMX ERH RW MXEFPI IEXLIV 4EH MX IX EP WXEXIH XLEX
the high response to N, P, and K, recommendations for effective fertilization, the need for plant nutrient absorption
and disposal must be clearly understood to gain e ciency in white pepper cultivation. Large amounts of nutrients
are required to produce and maintain economic yields of white pepper. To achieve high yields, farmers must apply
nutrients in su cient quantities to meet the total nutrient requirements of the plant.
/RS PIHKI VIKEVHMRK XLI EFWSVTXMSR SJ R XVMIRXW F TPERXW ERH XLIMV HMWXVMF XMSR MR EVMS W TEVXW SJ XLI TPERX JSV
example, leaves, branches, fruit, roots, etc.) will be helpful for agronomists in designing e cient fertilizer application
WXVEXIKMIW %RSXLIV TVSFPI MW VIPEXIH XS XLI PS TVMGI SJ 4 RMKV LMGL IRGS VEKIW PS IV TVSH GXMSR GSWXW ERH
E GPIERIV IR MVSR IRX 7 PSO IX EP 4 RMKV MW G PXM EXIH MR EVMS W WSMP X TIW MXL EV MRK T, ERH JIVXMPMX
Ideal conditions require loose soil rich in humus and important plant nutrients, with good drainage, su cient water.
% SRK XLI R XVMIRXW GSRW IH F FPEGO TITTIV 2 TXEOI MW XLI LMKLIWX JSPPS IH F / ERH E ERH XLI R FIV
of nutrients lost from the soil will follow the order: N>K>Ca>Mg>P>S>Fe>Mn>Zn (Srinivasan et al., 2007). Plants
require the most signicant amount of N among the three main/primary nutrients (the others are P and K). N, P, and
K have many functions, including promoting rapid growth, increasing leaf size and quality, and enhancing fruit and
seed development; they form a single component of many important components in plants, including amino acids,
which are the building blocks of proteins and enzymes, which are involved in most biochemical process catalysts.
7S MX MW RIGIWWEV XS WX H XLI GSRHMXMSR SJ 4MTIV RMKV TPERXW FEWIH SR XLI KVS XL WXEX W SJ XS PIEJ MW EPW WSMP 2
4 ERH / R XVMIRXW ERH PIEJ XMWW I R XVMIRXW XS HIXIV MRI XLI 2 4 ERH / R XVMIRX WXEX W SR XLI X S 4 RMKV KVS XL
GVMXIVME
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8 S TEVO GSRHMXMSRW IVI HIXIV MRIH WMRK HMJJIVIRX GVMXIVME XS FI SFWIV IH MR HITXL 8 S EHNEGIRX KEVHIR
PSGEXMSRW IVI WIPIGXIH MXL KSSH ERH PS KVS XL GVMXIVME EVOIH F XLI MW EP ETTIEVERGI SJ TITTIV KVS XL
morphology, production criteria of 2 to 4 tons per hectare to determine growth criteria (≤2 tons low production,
2-3 tons su cient production and ≥ 4 tons produced well. Twenty trees were used, with each tree observing 20
symptomatic leaves on each tree. The leaf deciency or toxicity criteria are observed in detail by comparing the
visible symptoms with the table of toxic and nutrient deciency symptoms (McCauley et al., 2011). Nutrient status
assessment is carried out by analyzing the macronutrients N, P, and K and creating criteria for high, su cient and
PS R XVMIRX WXEX W 76- 8LI HIXIGXIH R XVMIRXW EVI GS TEVIH MXL XLSWI EFWSVFIH F XLI TPERX EREP WMW SJ
SPH PIEJ TPERX XMWW I
8EFPI 3FWIV EXMSR WXEKIW

7 EKIW 3 IV GLMI I IR MRHMGE SVW 1I LSH
(IXIV MRI XLI GVMXIVME JSV
WX H MRK PSGEXMSR KEVHIRW

GVMXIVME JSV KSSH ERH FEH
KVS XL SJ LMXI

4PERXW MXL KSSH ERH FEH
KVS XL GVMXIVME GER FI
HMWXMRK MWLIH

MW EPP FEWIH SR
SVTLSPSKMGEP SFWIV EXMSR

SJ TPERXW
3FWIV EXMSR SJ PIEJ
W TXS W 9WMRK
HIXIV MRERX OI W XS
HIXIV MRI TPERX PIEJ
W TXS W 1G E PI
%1 .SRIW .EGSFWIR
. 4PERX 2 XVMIRX
Functions and Deciency
ERH 8S MGMX 7 TXS W
Module. United States:
1SRXERE 7XEXI 9RM IVWMX

3FWIV I XLI W TXS W SJ
S RK PIE IW ERH SPH PIE IW
F GS TEVMRK XLI FEWIH
SR XLI SFWIV EXMSR XEFPI JSV
deciencies and toxic macro
ERH MGVS R XVMIRXW

Decit and toxic nutrients are
HIXIV MRIH FEWIH SR MWMFPI
W TXS W

MW EP SFWIV EXMSR SJ
PIE IW F GS TEVMRK MW EP
W TXS W MXL E XEFPI SJ
nutrient deciency and toxic
W TXS W

7SMP WE TPI GSPPIGXMSR EGVS MGVS R XVMIRX WXEX W
HIXIGXIH

analyzed for EGVSR XVMIRXW
2 4 ERH /

8EFPI 1IXLSH 8 TIW SJ
EGVS ERH MGVS R XVMIRXW

4PERX XMWW I EREP WMW
7E TPMRK SPH PIE IW

8S SFWIV I SFMPI R XVMIRX
TXEOI ERH JSV M SFMPI

R XVMIRXW WE TPIW IVI WIH
JVS SPH PIE IW

2 XVMIRX TXEOI GEPG PEXMSRW
EVI GEVVMIH S X F GS TEVMRK
IHME R XVMIRXW MXL XLI

R XVMIRXW GSRXEMRIH MR PIEJ
TPERXW

Nutrient uptake e ciency is
GEPG PEXIH WMRK XLI JSV PE
E S RX SJ TPERX R XVMIRXW
XST ERH VSSXW E S RX SJ
R XVMIRXW MR XLI IHME

The criteria used to recognize the chemical fertility status of soil analysis results are based on standardized soil
WXEX W GVMXIVME F XLI -RHSRIWMER 7SMP 6IWIEVGL -RWXMX XI 76- 8EFPI FIPS GSRXEMRW E XEFPI SJ WSMP GVMXIVME MR
XLI IV PS PS JEMV LMKL ERH IV LMKL VERKI
Table 2. Soil media status criteria standardized by the Indonesian Soil Research Institute (2005)

7SMP LEVEG IVMW MG :IV 0S 0S VVIR P High Very High
3VKERMO  >5

2 8SXEP  >0.75
4 3 VE TT  >60
/ 3 , 0 I K  >60
T, ,  >8.5
IV EGMH EGMH WPMKLXP EGMH RI XVEP WPMKLXP EPOEPMRI EPOEPMRI

S I SMP I I R M I
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Detect deciency and toxic symptoms in old leaves
8EFPI 6IW PXW SJ MW EP SFWIV EXMSRW SJ 4MTIV RMKV PIE IW

De�ciency Symptoms VS L 2S
SSH 8S MG 7 T S W

3PH 0IE IW
SSH
VS L
VM IVME

VS L 2S
SSH

2M S IR 2M S IR
8LI GSPSV SJ XLI PIE IW FIGS IW TEPI √ 8LI TPERX MW HEVO KVIIR ERH P WL F X MX

W EPP LEW E W EPP VSSX W WXI WLEPPS
ERH PM MXIH VRMRK W TXS W SGG V SR
XLI IHKIW SJ XLI PIE IW ERH MW JSPPS IH
F XMWW I HIEXL SR XLI WXVERHW FIX IIR
XLI IMRW SJ XLI PIE IW

<
0IEJ XMWW I FIGS IW HV ERH HMIW √

4PERX KVS XL MW WX RXIH ERH WX RXIH

S S S S
0IEJ IMRW 8LI GSPSV SJ XLI PIE IW
MW HEVO KVIIR ERH XLI W VJEGI PSSOW
WLMR VIHHMWL

√
2IGVSWMW ERH HIEXL SJ KVS MRK TSMRXW
LPSVSWMW SR XLI PIEJ FPEHIW FIX IIR XLI
IMRW SJ S RK PIE IW ERH W TXS W SJ
WGSVGLMRK SR XLI IHKIW SJ SPH PIE IW

< √0IE IW EVI WLSVX WLSVX √
8LI IHKIW SJ XLI PIE IW FVERGLIW
ERH WXI W FIGS I W EPPIV ERH
T VTPMWL VIH ERH KVEH EPP X VR IPPS

S M S M
3PH PIE IW MPP WLVM IP SV G VP X VR
FVS RMWL VIH ERH HV S X PMOI XLI
LE I FIIR F VRIH

√ ) GIWW TSXEWWM / HMWV TXW XLI
EFWSVTXMSR SJ E ERH 1K WX RXMRK TPERX
KVS XL 8L W XLI TPERX I TIVMIRGIW E
deciency. At rst, the leaves appear
T GOIVIH MXL IHKI PIEJ IPPS MRK
MWMFPI WTSXXMRK SJ HMVX GSPSVIH
GLSGSPEXI ERH PIEJ HIEXL

<8VERWTEVIRX IPPS WTSXW ETTIEV SR
XLI PIE IW √

7 WGITXMFPI XS HMWIEWI √
1 RI M 1 RI M

3VERKI IPPS MRXIV IMREP GLPSVSWMW
SR SPHIV PIE IW 2IGVSWMW XMWW I HIEXL MR TPERX PIE IW <

* (Wahyuni, Darma, & Wayahdi, 2017), ** (Wiraatmaja, 2017), *** (McCauley et al., 2011)

Symptoms of N, P, and K deciency were detected in poor growth conditions, but toxic symptoms of P were also
HIXIGXIH MR KSSH KVS XL GVMXIVME 8EFPI 1IER LMPI XS MG W TXS W EVI SRP JS RH MR TLSWTLSV W W TXS W
MK VI FIPS WLS W MW EPW SJ SPH TPERXW ERH PIE IW

MK VI 4MTIV RMKV KVS XL GSRHMXMSRW E +SSH KVS XL GVMXIVME ERH 2S +SSH +VS XL F ERH PIEJ GSRHMXMSRW
MXL MWMFPI W TXS W G ERH H
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Soil nutrient analysis, leaf tissue analysis and absorption e ciency
8EFPI 6IW PXW SJ 2 4 ERH / R XVMIRX EREP WMW FEWIH SR 4MTIV RMKV KVS XL WXEX W

7SMP LEVEG IVMW MG 7I PI IR
7 E W 1I LSH 9RM 1IEW VI IR VM IVME

T, , 3
+SSH Extract 1 : 5 ICBB/

19
4SXIRXMS IXV

RI XVEP

2S +SSH RI XVEP

3VKERMG
+SSH - 19

(Walkley & Black /
+VE M IXVMG

LMKL

2S +SSH LMKL

2
+SSH

GEPG PEXMSR
2S +SSH

2 8SXEP
+SSH - 19

/NIPHELP
% currently

2S +SSH low

4 3 % EMPEFPI
+SSH

- 19
3PWIR

- 19
VE -

mg/Kg high

2S +SSH low

/ 3 % EMPEFPI
+SSH

(84% %%7
mg/Kg very low

2S +SSH very anxious

A low level of nitrogen is a criterion for poor growth, but nitrogen is relatively su cient for good growth (Table 3).
Another condition that can be seen is the phosphorus status, which is quite good for good growth criteria, but if
XLI KVS XL MW RSX KSSH TLSWTLSV W MW HIXIGXIH XS FI PS 1IER LMPI XLI TSXEWWM GSRXIRX MW VIPEXM IP IV PS
FEWIH SR XLI GVMXIVME 8EFPI
Table 2 is used to determine the adequacy of nitrogen, phosphorus, and potassium nutrients obtained based on
WSMP EREP WMW EX XLI VIWIEVGL PSGEXMSR 8LI GVMXIVME WIH EVI FEWIH SR XLI 7SMP 6IWIEVGL -RWXMX XI 76- 8EFPI
shows the results of N, P, and K nutrient analysis in old leaves. Nutrient content gures in White pepper leaves were
compared with standard data for nutrient adequacy in corn.
8EFPI 6IW PXW 2 4 ERH / XMWW I R XVMIRX EREP WMW PIEJ

8 TI 2 VMIR 7I PI IR
7 E W 1I LSH 9RM 1EVO 6IW P W

3FWIV E MSR

7 ERHEVH
RS KL

2 VMIR SR
SVR

9RM

0IE 3PH

3VKERMG
+SSH

+VE M IXV
2S +SSH

2 +SSH ICBB/MU/11.003.2
/NIPHELP 8MXVM IXV2S +SSH

4 +SSH - 19
7TIGXVSTLSXS IXIV 9 MW2S +SSH

/ +SSH
ICBB/MU/11.003.4 (AAS)

2S +SSH

3VKERMG MR 4 RMKV PIE IW MXL KSSH ERH FEH KVS XL GVMXIVME MW ERH 8EFPI 8LMW EP I MW MXLMR
the criteria for normal carbon presence. According to Salisbury & Ross (1992), the range of carbon in the dry weight
SJ TPERX XMWW I GER VIEGL 2MXVSKIR EOIW T ETTVS M EXIP SJ XLI TPERX FSH 3FWIV EXMSR VIW PXW JSV
corn with su cient N criteria ranged from 2.70-4.00%, P= 0.25-0.05% and K 1.70-3.00%. Meanwhile, soybeans
GER VIEGL IRS KL MR XLI VERKI SJ 2 XS 4LSWTLSV W ERH 4SXEWWM EVS RH 4PERX
Nutrition Manual) (Salak & Steinhilber, 2010). According to Salisbury & Ross (1992) the concentration of N in dry
XMWW I GER VIEGL 4 ERH / LMPI GEVFSR GER VIEGL SJ XLI HV IMKLX SJ TPERX XMWW I
8EFPI WLS W XLEX 4 RMKV MXL KSSH KVS XL LEW PS IV 2 4 ERH / XLER PIEJ XMWW I MXL TSSV KVS XL GVMXIVME
8LMW MW XLS KLX XS FI GE WIH F XLI SFMPMX REX VI SJ XLIWI R XVMIRXW 2 XVMIRX EREP WMW EW SRP GEVVMIH S X SR SPH
PIE IW ERH EW RSX SFWIV IH SR S RK PIE IW 3FWIV EXMSRW SR SPH PIE IW FEWIH SR XLI SFMPMX GLEVEGXIVMWXMGW SJ
dead nutrients are classied as mobile nutrients so that the initial symptoms will appear on old leaves (McCauley,

7S MX MW IWXM EXIH XLEX R XVMIRX XVERWTSVX HIXIV MRIW XLI R XVMIRX GSRXIRX MR SPH PIEJ XMWW I XS S RK PIE IW
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LMGL EVI VIPEXM IP JEWXIV XS PIEJ ERH LE I KSSH KVS XL GVMXIVME / TPE W E VSPI MR WI IVEP TL WMSPSKMGEP J RGXMSRW
MRGP HMRK GSRXVSPPMRK GIPP KVS XL ERH SSH JSV EXMSR PI TLPSI EXIV GSRXIRX ERH S I IRX R XVMIRX ERH
metabolite transport, and stress responses (Sardans & Peñuelas, 2021). Soil nutrient conditions with good and bad
KVS XL GVMXIVME IVI HIXIGXIH XS FI IV PS
Many symptoms are similar; for example, nitrogen (N) and sulfur (S) deciencies can vary depending on the location,
growth stage, and severity. Multiple symptoms of deciency and poisoning (toxicity) can occur at the same time.
More than one deciency or toxicity may produce symptoms, or one nutrient deciency may occur due to excess of
another nutrient. For example, excess P can cause Zn deciency. Types of plants, and even several varieties of the
same type, differ in their ability to display symptoms of deciency and poisoning.
The role of nutrients N, P, and K play in almost all metabolic processes. As determined by its function, N in uences
plant growth rate and quality (Njira and JNabwami, 2015; Njirah, 2015). Phosphate (Pi) is an importantmacronutrient
for plant life. Several regulatory components involved in Pi homeostasis have been identied, showing great
GS TPI MX EX XLI GIPP PEV ERH W FGIPP PEV PI IPW (IXIV MRMRK XLI 4M GSRXIRX MR TPERXW MW GV GMEP XS RHIVWXERHMRK
XLMW VIK PEXMSR /ERRS IX EP % FEPERGIH W TTP SJ IWWIRXMEP R XVMIRXW MW SRI SJ XLI SWX M TSVXERX JEGXSVW MR
MRGVIEWMRK GVST MIPHW % VI MI SJ XLI R XVMXMSREP EREKI IRX SJ FPEGO TITTIV LEW FIIR GS TVILIRWM IP VI MI IH
F 7VMRM EWER IX EP
4SXIRXMEP JEGXSVW XLEX GER GE WI TWI HS W TXS W MRGP HI HMWIEWI HVS KLX I GIWW EXIV EFRSV EP KIRIXMGW
LIVFMGMHI ERH TIWXMGMHI VIWMH IW TIWX EXXEGOW ERH XLI IJJIGX SJ WSMP GS TEGXMSR ,MHHIR W TXS W 4PERXW
sometimes experience nutrient deciencies without showing visual symptoms. Field symptoms that show different
from ideal (actual) symptoms. When tested in the eld or controlled for the role of certain elements, many plants
HMH RSX TVSH GI XLI I TIGXIH W TXS W

32 097-32
24/ R XVMIRXW MR IV KSSH KVS XL GVMXIVME LE I ER 2 XSXEP SJ IHM 4 3 E EMPEFPI MW K OK LMKL
ERH E EMPEFPI / 3 SJ K OK IV PS 1IER LMPI TPERX KVS XL MXL TSSV KVS XL GVMXIVME LEW ER 2 XSXEP GSRXIRX
SJ 0S 4 3 SJ K OK 0S ERH / SJ K OK IV PS 1IER LMPI TPERX XMWW I MXL KSSH
KVS XL GVMXIVME LEW ER 2 XSXEP GSRXIRX SJ 4 XSXEP SJ TIVGIRX ERH / XSXEP SJ TIVGIRX 1IER LMPI JSV
4 RMKV MXL TSSV KVS XL XLI PIEJ R XVMIRX GSRXIRX SJ 2 XSXEP 4 XSXEP ERH / XSXEP EW ERH
VIWTIGXM IP
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