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Table 1. The comparison of leaf nutrient concentration at different position of mid-shoot

(1997~1998)

Position Nutrient Concentration”
of N P K Ca Mg B Mn Fe Cu Zn
leaf % mg kg’
Sep.

N-4-5 3.1£0.6" 031£0.1* 1.7£05* 1.2£0.5" 0200 37+11° 79£24*  447+167* 28+18" 133 +117°

N-7-8 29+0.6° 027+0.1" 1.5+05 13+05 02+0.0" 38+13" 82+35 436+ 151" 44+46* 131+130

Oct.

N-4-5 3.1+£05" 03+01" 1.9+04" 09+05" 03+00" 34+10° 9435  392+267" 19+7° 91 +60°

N-7-8 30+£0.5* 03+0.1* 1.8+02" 1.1+£0.7* 0.3+0.0" 33+9* 92x40" 316 £91* 2510 124 +92°

Nov.

N-4-5 26+06° 02+00*° 1.7+£02* 19+£04* 03+00" 35+6° 11961 328+74" 21+12* 208+ 169

N-7-8 23+05" 02+00" 1.8+03" 21+03" 03+00" 345" 113+£54" 31577 25+16* 179 +108*

Dec.

N-4-5 29+0.6" 02+00* 1.7+£03" 23+03" 04+01" 48+16" 160+114" 329 +176* 57 £69* 154 +105*

N-7-8 2705 02+00"° 1.7+£03" 23+04% 04£0.1%° 47x16° 141+£99* 292+75% 5365 165+91"

Jan.

N-4-5 30+£0.6" 02+0.1* 1.3+02* 19x04" 0301 38+10" 15975 218+61* 18+11* 175+121°

N-7-8 29+05" 02+01* 13+03" 19+06" 04+01" 37+£12" 151+£76" 239+82" 20+12" 183 +99*

Feb.

N-4-5 32+04" 02+00" 14+03" 22+05" 03+01" 33+£12% 147+54" 262+143" 26+15" 207 +£90*

N-7-8 29+£04* 02+00* 1.4+04* 1.8+£07° 03£0.1% 33£12% 131+£53" 244 +147* 25+14* 247 +104°

Mar.

N-4-5 3.0+£0.8* 02+0.0° 14+04" 2007 03x0.1" 25+6% 125+£35" 230+47* 158" 19195

N-7-8 3.0+£08" 02+00" 1.6+x05" 2.0+£07" 03+01" 247" 103+£37" 183+42" 1410 204 +117*

" Values with different superscripts in the same column of each month are significantly

_ different from another at 5% level.
Average value + standard deviation.
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Table 2. The comparison of leaf nutrient concentration at different position of mid-shoot
(1998~1999 )

& AR FER Y $(1998~1999)

Position Nutrient ~ Concentration”
of N P K Ca Mg B Mn Fe Cu Zn
leaf % mg kg!
Sep.
N-4-5 28+0.5" 030+0.0° 25+£03* 12£02° 03+0.0*° 39+3" 66+30°  135+31* 18+12* 124 +74%
N-7-8 26+0.5" 026+0.0° 23£03* 14+0.1* 04+0.1*° 38+5° 65+39" 146 +39" 20+ 14" 140+ 80"
Oct.
N-4-5 33+0.2" 028+0.0" 1.9+0.2* 09+0.1" 02+0.0° 375" 62 +25% 192 +40° 18 +4* 84 +34*
N-7-8 32+0.1* 025+0.0" 1.7+£02* 1.0+0.1* 03+0.0" 366" 63 +£28" 194 +28* 216" 84 + 34°
Nov.
N-4-5 3.1+£0.2* 026+0.0" 1.7+£03* 1.0+0.1* 03+0.0" 24+11* 82+34* 203+71* 299" 122 + 82°
N-7-8 29+02° 022+0.0° 1.6£04* 1.1£07* 03+0.0* 23+10° 77+37* 197+31* 36+15° 131 £ 907
Dec.

N-4-5 34+0.6" 023+0.1% 1.7+£0.2* 1.3+03" 02+0.0° 347" 91 +30" 239+38" 3014 127 +87°
N-7-8 3.1+£0.6° 0.19+0.0" 1.6+£0.2* 13+02* 02+0.0" 34+£10° 90+38" 23428 38+14" 142100
Jan.

N-4-5 29+04% 0.19+0.0" 1.6+0.3* 14+02" 03+0.0" 376 98 £36* 311+67° 35+20" 168 +148"
N-7-8 28+04% 0.18+0.0° 1.5£02* 14%02* 03%0.0*° 37+6° 95+31" 294 +64" 32+19" 1541247
Feb.

N-4-5 29+0.2" 02+00" 1.7+£02" 1201 02+0.0° 32+4" 89 +28"  252+33" 3419 72+21°
N-7-8 27402 02+0.0° 1.7£03" 12£0.1° 02+0.0° 31+4° 82+£26" 227+41* 36+18 70+13"

* same as table 1.

o2



Bl A&2 5% EFRNMCET S ~XERAEZERE(1997~1998)
Fig 1. The macro and semi-macro nutrient concentration change of leaf sampled from
different positions (1997~1998)
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Fig 1. The macro and semi-macro nutrient concentration change of leaf sampled from

different positions (1998~1999)
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B3 L8258 EFRNMCEFKRERLSEFER R (1997~1998)
Fig 3. The micro nutrient concentration change of leaf sampled from different positions

(1997~1998)
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Fig 4. The micro nutrient concentration change of leaf sampled from different positions

(1998~1999)
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Table 3. The appropriate concentration of nutrients of Indian jujube by leaf diagnosis

Nutrient concentration

N P K Ca Mg B Mn Fe Cu Zn
% ppm

2.84+0.56 0.28+0.04 2.02+0.40 1.40+0.34 0.30+0.05 38+6 73+32 239+74 2215 129493
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The Establishment of Nutrient Concentration
Standard of Diagnosis for Indian Jujube
(Zizyphus Manuritiana Lam)

Ching-Ho Lin'

Abstract

The object of this study was to establish the nutrient diagnostic standard of
Indian jujube (Zizyphus Manuritiana Lam) by determining the proper time, leaf
position for sampling and creating the appropriate leaf nutrient concentration. The
study was conducted at 10 well-managed orchards by sampling mid-shoot’s leaves
and being analyzed at its main growth stages. Leaves of mid-shoot were also
divided into two parts, N-4-5 and N-7-8, to compare their nutrition difference, and
to study the possibilities of simplifying samples collection. The results show that
nutrient concentration of the front part leaves at mid-shoot has no significant
differences with that of back part leaves in most tested months. However, in some
months there is difference in nitrogen or phosphorus concentration between front
part leaves and back part leaves of the same mid-shoot. Therefore, all leaves of a
mid-shoot would be better for nutritional diagnosis. September is the appropriate
month for leaf sampling because there are less changes at the period, and the
appropriate concentrations of leaf nutrients were calculated by its standard values
(SV) and standard deviations (SD). They are N = 2.84 + 0.56%, P = 0.28 £+ 0.04%,
K =2.02 + 0.40%, Ca = 1.40 + 0.34%, Mg = 0.30 + 0.05%, B = 38 + 6 mg kg,
Mn =73 +32mgkg "', Fe =239 + 74 mg kg, Cu=22 + 15 mg kg and Zn = 129
+93 mg kg

Key words: Zizyphus Manuritiana Lam., nutrient diagnosis

' Associate Researcher of Kaohsiung District Agricultural Research and Extension Station, Council
of Agriculture, E.Y., Pingtung, Taiwan.

08



