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Nutritional Diagnosis of Pummelo (Citrus maxima Merr.) by DRIS Technique
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Abstract
Precise and accurate nutritional diagnosis of plants is usually required for improvement of yield and
quality of the products. Moreover, it provides a useful tool for reduction of luxury fertilizer consumption. Diagnosis

and Recommendation Integrated System (DRIS) was successfully used for various crops. This study was |

conducted to test the technique on pummelo. Recent mature leaves of pummelo were collected from 41 orchargs

in Chiang Rai, Nakhon Si Thammarat, and Songkhla Provinces, Thailand. The samples were analysed for nutrient ]

concentrations. Data of high yields and no symptoms of nutrient disorder from 14 orchards were selected as

reference population. DRIS norms were calculated for N/P, N/K, 100P/N, 100P/K, K/N, K/P, K/Ca, K/Mg and Ca/Ma.
The results were 15.3, 1.3, 6.7, 8.6, 0.8, 12.3, 0.7, 5.3 and 8.3, respectively. The norms were tested for diagnosis of |

the lower yield orchards, and the results were compared to those obtained from the sufficiency range approach
technique. The DRIS was able to indicate more precise on nutrient balance, better identified the nutrient status.
and able to rank the nutrient problems. However, the DRIS failed to point-out sufficiency concentrations
pummelo leaves and soils.
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Table 1 DRIS norms and coefficient of variation (CV) for pummelo leaf diagnosis. The values were calculated from

14 reference population.

Nutrient Norms CV (%) Nutrient Norms CV (%)
ratio ratio
N/P 163 14.6 K/Ca 0.7 27.3
N/K 1.3 16.9 K/Mg 5.3 32.6
100P/N 6.7 13.9 Ca/Mg 8.3 30.8
100P/K 8.6 23.4 Fe/Mn 4.2 68.3
K/N 0.8 18.4 Fe/Zn 4.2 48.7
K/P 2.3 26.0 Mn/Zn 22 119.6

- . TIPS B ovpee by -
n9adlananauAnnsg Il DRIS Adavintwie 1 difaduaniuzsinemsesulasiilailfifuulasdngga
5AUINAN Nutrient-ratio function (NRF) mnu@unis84 Beaufils (1973 cited from Mourao Filho, 2004) #a%

4 ﬁ) 3 [(A;f))‘l} lg?/k where  A/B>a/h ‘N (A/B) Aedadausinensresitaddidesnsiiade (alb) Ao
& DRIS norm a1n Table 1 waz k ABANAT

ﬁ) = (f=dB R s il el
B (A/B)

T

A e e . -

TR i

-



204 17 40 81707 3 (MAw) AUEILU-FUINAN 2552 9. NLAAATINE

AUINLAT Nutrient-balance index (NBI) AMN@NN137289 Beaufils (1973 cited from Mourao Filho, 2004) &

PRI 16 3 24 e ) N

Z Wa Z Aeduau NRF Mifgedesiusinenmsifiasnisines

NRF faniuusnidesigaimsiisdesnisitadadume uas

A\, (B). (B B : ' e
oo ‘f(§)+f(5]+f[5j+‘“+f(p) fAnflusuiiiesnansisesnisidadelugou
ndex

1]

A1 NBI HAInALAegudunwinlug uam'lmum'] ﬁ']mmmmuuammuwmmvaumnmmu A" NBI
AUNN LAAs I LNIN ﬁm'dawummmmmiuummulﬂmﬂuﬁ‘ﬂumﬂunmmmmmuwhmam lmlm"vn,mm
fafuuanuan uaneliiiudn ﬁmmummmmmmmuﬂqLnu'lﬂLuﬂLﬂ?ﬂumﬂunummmm?ﬂuwhmam A1 NBI B
mnﬂuﬂmnme'lmmummmmmmumuuuﬂrymmnmﬁmmmmwum NBI vieandudifaendt (Table 2) uss
A1 NBI lwmq -10 f4 +10 mﬂmm'1d’mdqummmmmm?uummmu (8331 WaZA\TE3, 2547; Mourao Filho, 2004)

\ilerinAn NBI 12451ABIMTUARZEIANILINAY LWﬂl‘nﬂi.,mumwmuamuumummmmﬂmu.ﬂmﬁu ‘
Flnanann wudn Imﬂmwmuﬂmmm‘uuﬂmnvmﬂﬂﬂ #ulegnld Ca 1§51 Fernaziinannanududulug
lunsdiresutasiinuiunse uasdadouaes K vide Mg gunul)lunsdlaasiiuang Tymresadllae Agana N
Waziinannlugaediiusaatig ﬂﬂmuummmwﬂmqmmm ninsansannisldaas visalasula 190
“‘DuyTgIanIn’ muﬂuﬂwummmmﬂ LL[’*lmJﬁ’W\'ﬂ’lW]i‘[ﬂ’m'ﬂN’mWJﬂ & WU P, K uar Mg wudn dulagal
WenavidaiiuANfasnsidnides (Figure 1)

300 - —

200 +——— e !

M.
HH

2 B
1
HHH
H.H

100 A

HH
HH

HH]
HHHHH

HH
THH

i

0 = T j T g ;

-100 -

-200 A

Sum of nutrient balance indexes

|
|
| 3800, el
SN

Figure 1 Summation of NBI of each nutrient of the low productivity orchards

dq1

wAila Diagnosis and Recommendation Integrated System (DRIS) mmmm%ﬂfmuﬁmﬂﬂﬁﬁ’]umuqa red

sReslauiuiindt auunanudnduressinemsléfini uazanaunsodrdurud Ay seslymldsing

wisufisuiumaila Sufficiency range approach (SRA) aginslsfinu DRIS lignansnszylédn anuidnduress

amnshiluuas lufveglussiuiiaaasienanufaanisedatentell fuiu densdnufiesldinafianesesiis
lunsafiadaaaniiaUnsusma s



40 AU 3 (WiAw) Fuee-suAN 2552

61: 550-560.

LANAISBN9DY

9. MeAaaFineAT 205
2 Nutrient-balance indexes for N, P, K, Ca and Mg of low productivity orchards, and their diagnosis

Sample Nutrient balance index Diagnosis

code Index N Index P Index K Index Ca Index Mg

Sic01 i -6 5 6 -11 Mg>Ca>P
Sic02 -18 -3 19 -7 -7 K>N>Mg
Sic03 -9 8 1 -2 1 N>P>Ca
Sic04 -3 -5 T -13 9 Ca>Mg>K
Sic05 -6 3 2 -13 18 Ca>Mg>N
Sic06 -16 -4 18 -9 -4 K>N>Ca
Sic07 -13 6 il -1 -8 N>K>Ca
Kan06 -8 -5 12 -19 8 Ca>K>N
Kan08 -3 -11 12 -10 K>p>Ca
Pak02 -1 15 -14 -22 85 Mg>Ca>P
Pak04 -8 13 -7 -2 12 P>Mg>N
Pak05 -16 12 -22 25 Mg>Ca>N
Pak06 -17 11 -13 17 N>Mg>Ca
Pak07 -26 31 -3 -22 21 N>Ca>Mg
Pak08 18 -2 -16 -5 20 Mg>N>K
Pak09 -17 29 -12 -13 26 P>Mg>N
Pak11 -22 2 12 -20 21 N>Mg>Ca
Pak12 -24 1 17 -37 32 Ca>Mg>N
Pak13 -16 -14 21 -4 2 K>N>P
Had01 -12 -1 8 -8 10 N>Mg>K
Had02 -12 -10 17 -6 0 K>N>P
Had03 -11 -9 16 -27 20 Ca>Mg>K
Had04 -3 -6 10 -12 2 Ca>K>P
Had05 1 -12 11 -4 -7 P>K>Mg
Had06 -9 0 8 -14 74 Ca>N>K
Wig 05 -17 18 -2 4 -1 P>N>Ca
Wig 06 -15 26 -9 3 2 P>N>K
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