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A study on leaf nutritional diagnosis of olive

JIANG Chengying, ZHAO Mengjiong, WU Wenjun, CHEN Weiqing, QI Jianli
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Abstract: [Objectivelln view of the fact that fertilization in domestic olive production areas is in a ca-
sual way and that tree nutrition is prone to nutrient imbalance, it is necessary to establish leaf nutrition
diagnosis standards so as to provide reference for balanced fertilization of olive.[Methods]A total of 66
representative olive orchards in fruiting period (15-18 a) in Longnan Wudu District, China's main olive
production area, were selected as the sampling sites for the experiment. Mid and upper mature leaves of
the current season branches of Leccino were collected from November to December. Optimum ratio
range of diagnostic parameters of various nutrient elements in olive leaves was obtained by determining
the contents of nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), copper
(Cu), zinc (Zn) and iron (Fe) in leaves of mature shoots. With the DRIS method, the samples were divid-
ed into the high-yield group and the low-yield group according to yield. Comprehensive method of diag-
nostic fertilization (DRIS) was used to establish the nutrient diagnostic criteria for olive leaf, which was
then used to diagnose the nutrition of the tested orchards and provide fertilization recommendations.
[Results] The contents of nutrient elements in olive leaves with different yield levels were different.
The mean leaf contents in the high-yield group were (17.23+1.756) g-kg' for N, (1.20+0.214) g- kg
for P, (6.93+0.92) g- kg for K, (11.49+0.673) g-kg ' for Ca, (0.91+£0.084) g - kg ' for Ca, (0.010 6+
0.002) g-kg'' for Zn, (0.121+0.055) g-kg™' for Fe, (0.030 0+0.007 5) g kg for Mn, (0.020 6:£0.006 9) g-kg"'
for B and (0.005 8+0.005 3) g- kg for Cu. The coefficient of variation ranged from 5.86% to 91.34%.
The mean leaf contents in the low-yield group were (13.30+2.239) g- kg for N, (1.14+0.235) g- kg for
P, (6.29+0.82) g- kg™ for K, (10.64+1.289) g-kg' for Ca, (0.94+0.098) g- kg for Mg, (0.010 4+0.006)
g kg for Zn, (0.123+0.065) g- kg for Fe, (0.033+£0.009 8) g-kg"' for Mn, (0.020 9+0.006 1) g kg™ for
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B and (0.004 0+£0.002 8) g- kg for Cu. The coefficient of variation ranged from 10.38% to 73.58%. Ex-
cept for Fe, the difference in nutrients between the two groups was significant. The coefficient of varia-
tion of each element was different in different groups. The coefficient of variation of N, P, K, Ca and
Mg was between 12.06%-20.59%; that of Mn and B was 30%; and that of Zn, Fe and Cu was higher
than 50%. N, P, K, Ca, and Mg were selected as the main elements for olive leaf nutrition diagnosis. F
test was used to determine the difference between the two groups in ratios among 5 nutrient elements
and 30 nutrient indicators. The results found that P/N, K/N, Ca/N, Mg/N, Ca/P, K/Ca, Mg/K and Mg/
Ca, were significantly different, and htey were determined as the DRIS parameter calculated for the ol-
ive leaf index, and the DRIS index of each element was calculated as follows: N index=1/4[-f(P/N)-f
(K/N)-f(Ca/N)-t(Mg/N)], P index =1/2[f(P/N)-f(Ca/P)], K index=1/3[f(K/N)+{(K/Ca)-f(Mg/K)], Ca in-
dex=1/4[f(Ca/N)+{(Ca/P)- f(K/Ca)- f(Mg/Ca)] and Mg index=1/3[{(Mg/N)+{(Mg/K)+{(Mg/Ca)]. The
DRIS index was used to judge the profit and loss of nutrients and order in which olives need fertilizer in
the 66 orchards tested. Both groups of olive orchards had coexistence of excessive and insufficient nutri-
ents. The nutritional balance index (NBI) of the low-yield group was larger than that of the high-yield
group; the high-yield group needed be supplemented with Mn, while the low-yield group with N.[Con-
clusion] The results showed that the optimum concentrations of nutrients in leaves of olive trees were
1.6%-1.9% for N, 0.10%-0.14% for P, 0.6%-0.8% for K, 1.1%~1.22% for Ca, and 0.08%-0.10% for
Mg. Both groups of olive orchards had cases of excessive and insufficient nutrients. Nutrient imbalance
was the main factor for low yield. P and Mg were needed for most of the orchards in the high-yield
group, while N fertilizer was needed for the low-yield group. DRIS method only provides the relative
balance of elements, but does not reflect the specific index of the demand for an element, so it should
be combined with other methods for evaluation of nutrients and for guidance of fertilization.
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Table 1 Main nutrient contents in leaves of high-yield and low-yield olive trees

EHRTE 7= [ (n=30) High-yield orchard (n=30)/% 1&7= [l (n=36)Low-yield orchard (n=36)/ %
Nutrient M b 553 M M b wREy
element Average Standard Coefficient of Average Standard Coefficient of ¢ value

value/(g-kg") deviation variation value/(g-kg") deviation variation

17.23 1.756 10.2 13.30 2.239 16.83 “3.71%*
P 1.20 0.214 17.85 1.14 0.235 20.59 —4.45%%*
K 6.93 0.92 13.17 6.29 0.82 13.02 —3.44%*
Ca 11.49 0.673 5.86 10.64 1.289 12.06 —2.72*
Mg 0.91 0.084 9.24 0.94 0.098 10.38 14.04**
Zn 0.010 6 0.002 20.96 0.010 4 0.006 58.45 -30.89%*
Fe 0.121 0.055 45.08 0.123 0.065 53.29 1.94
Mn 0.030 0.007 5 24.96 0.033 0.009 8 29.63 158.63**
B 0.020 6 0.006 9 33.31 0.0209 0.006 1 29.10 33.63%*
Cu 0.005 8 0.005 3 91.34 0.004 0 0.002 8 71.58 —-373.20%*

T (166, 100=1.996 1 1005=2.29T) o *FIRZE T W LR ERWEE . TR,
Note: (n =66, toos= 1.996, t0s = 2.297). * Indicates that the difference is significant at p << 0.05, ** indicates that the difference is extremely signif-

icant at p << 0.01. The same below.
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Table 2 Different representations of the relative contents of nutrient elements in olive leaves
=577 (n=30)High-yield orchard (n=30) %77 B (n=36)Low-yield orchard (n=36) Fi§
SH . bRl LR . bRz 257 K (SDSDA)
Parameter Standard Coefficient of Standard Coefficient of Fvalue
Average value deviation variation Average value deviation variation (SD% SD'w)
N/P 14.76 2.58 18.38 11.97 2.58 21.54 0.90
P/N 0.07 0.02 18.43 0.09 0.02 22.87 2.41%*
N/K 2.52 0.47 13.04 2.15 0.47 21.72 2.02*
K/N 0.40 0.12 12.38 0.49 0.12 24.38 5.70%*
N/Ca 1.50 0.28 9.48 1.27 0.28 21.81 3.81%*
Ca/N 0.67 0.26 8.44 0.84 0.26 31.07 21.00%*
N/Mg 19.04 2.79 12.09 14.26 2.79 19.53 1.46
Mg/N 0.05 0.02 11.88 0.07 0.02 22.36 6.68%**
P/K 0.18 0.04 19.72 0.18 0.04 20.80 1.22
K/P 5.92 1.19 19.26 5.69 1.19 20.97 1.10
P/Ca 0.10 0.03 19.77 0.11 0.03 26.77 2.01%
Ca/P 9.89 2.75 19.23 9.79 2.75 28.09 2.09*
P/Mg 1.34 0.30 22.80 1.23 0.30 23.99 0.94
Mg/P 0.79 0.25 24.58 0.87 0.25 28.32 1.60
K/Ca 0.60 0.11 13.17 0.60 0.11 19.03 2.06*
Ca/K 1.69 0.31 13.71 1.72 0.31 18.16 1.83
K/Mg 7.66 1.28 15.77 6.78 1.28 18.93 1.13
Mg/K 0.13 0.03 16.20 0.15 0.03 20.81 2.16*
Ca/Mg 12.69 1.88 9.15 11.44 1.88 16.47 2.63%*
Mg/Ca 0.08 0.02 9.25 0.09 0.02 17.97 4.84%*
N-P 20.74 4.68 21.99 15.43 4.68 30.35 1.05
N-K 120.05 18.88 20.80 83.84 18.88 22.52 0.57
N-CA 198.35 28.11 13.82 141.06 28.11 19.93 1.05
N-Mg 15.72 2.43 15.42 12.53 2.43 19.43 1.01
P-K 8.37 2.07 25.65 7.26 2.07 28.58 0.93
P-Ca 13.77 2.76 18.13 12.10 2.76 22.81 1.22
P-Mg 1.09 0.24 16.98 1.07 0.24 22.15 1.65
K-Ca 79.74 11.51 15.33 66.89 11.51 17.22 0.89
K-Mg 6.32 0.78 16.26 5.89 0.78 13.23 0.57
Ca Mg 10.49 1.53 12.28 10.00 1.53 15.31 1.41

Note: F005:1.87, Fon=2.32.
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Table 3 DRIS parameters of olive leaf

P unli A R
ZHI .
. Average Standard Coefficient of
Parameter item .. ..
value deviation variation
P/N 0.070 0.02 18.43
K/N 0.404 0.12 12.38
Ca/N 0.671 0.26 8.44
Mg/N 0.053 0.02 11.88
Ca/P 9.889 2.75 19.23
K/Ca 0.604 0.11 13.17
Mg/K 0.134 0.03 16.20
Mg/Ca 0.079 0.02 9.25
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Table 4 Diagnosis results of high-yield group
FEHL 5 INECEY PR K 5% Cafii3k Mg#a# W FiTHR 2 (NBD
Plot number N index P index K index Ca index Mg index  Fertilizer order Nutritional Balance Index
1 4 -6 -5 6 0 P>K>Mg>N>Ca 21
2 5 -18 -1 8 -2 P>Mg>K>N>Ca 34
3 12 3 0 2 -21 Mg>K>Ca>P>N 37
8 7 -8 -8 7 1 P=K>Mg>Ca=N 30
10 -1 -2 -8 11 3 K>P>N>Mg>Ca 25
11 -9 24 6 -13 4 Ca>N>Mg>K>P 54
12 -5 18 8 -6 -8 Mg>Ca>N>K>P 45
13 3 5 -2 -1 -3 Mg>K>Ca>N>P 14
14 -3 11 1 1 -5 Mg>N>K=Ca>P 22
18 -6 0 -5 5 10 N>K>P>Ca>Mg 26
20 -8 9 6 4 =7 N>Mg>Ca>K>P 33
21 -8 31 7 -17 0 Ca>N>Mg>K>P 63
23 -4 -9 6 3 -1 P>N>Mg>Ca>K 22
24 0 -6 3 -6 6 P=Ca>N>K>Mg 21
25 8 ) -13 3 4 K>P>Ca>Mg>N 35
27 -4 -8 -5 3 14 P>K>N>Ca>Mg 33
28 6 -18 -11 7 11 P>K>N>Ca>Mg 52
30 -1 -19 -3 -2 19 P>K>Ca>N>Mg 45
33 1 -4 5 -2 -3 P>Mg>Ca>N>K 16
34 -5 0 3 6 -3 N>Mg>P>K>Ca 17
44 -6 10 9 -1 -8 Mg>N>Ca>K>P 35
46 14 23 -10 -9 -8 K>Ca>Mg>N>P 65
52 -3 8 11 -5 -9 Mg>Ca>N>P>K 38
53 -3 -15 2 1 9 P>N>Ca>K>Mg 31
54 -1 -4 8 -4 -4 P=Ca=Mg>N>K 20
56 1 22 -2 -12 2 Ca>K>N>Mg>P 40
57 7 9 =7 -2 -2 K>Ca=Mg>N>P 28
59 19 -8 -5 -8 ) P=Ca>Mg>K>N 45
62 25 -5 1 =17 -14 Ca>Mg>P>K>N 62
63 4 12 6 =7 -12 Mg>Ca>N>K<P 41
“T-#4) Average 35
o - 57 High-yield garden FR BB G 28 R L, RN 3 SR K, AR R
P
%0 0% [ Low-yield garden i/}j @I °
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Fig.1 The proportion of negative values of DRIS
diagnostic index of various elements in leaves from orchards

of different yield levels
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Table S Diagnosis results of low-yield group

FEH = NR# P 5% K551 Cafi#k Mg 5% i NN RRCECE
Plot number N index P index K index Ca index Mg ndex Fertilizer order Nutritional balance index
4 -46 42 4 4 27 N>K=Ca>Mg>P 123
5 -7 11 =30 -9 44 K>Ca>N>P>Mg 101
6 -4 -7 -1 -5 17 P>Ca>N>K>Mg 34
7 -18 -12 0 6 26 N>P>K>Ca>Mg 62
9 -56 -6 8 25 41 N>P>K>Ca>Mg 136
15 -32 -13 9 19 18 N>P>K>Mg>Ca 92
16 3 43 -15 =55 51 Ca>K>N>P>Mg 167
17 -40 17 0 2 41 N>K>Ca>P>Mg 100
19 -16 22 8 0 -1 N>Mg>Ca>K>P 47
22 -9 23 3 -10 5 Ca>N>K>Mg>P 50
26 -16 6 4 2 11 N>Ca>K>P>Mg 38
29 -6 25 10 -16 -2 Ca>N>Mg>K>P 60
31 -6 -19 -13 7 31 P>K>N>Ca>Mg 76
32 -25 19 4 -13 33 N>Ca>K>P>Mg 93
35 -35 9 6 2 31 N>Ca>K>P>Mg 83
36 -28 37 23 -33 19 Ca>N>Mg>K>P 140
37 -15 31 -2 -32 40 Ca>N>K>P>Mg 121
38 -15 16 1 -14 25 N>Ca>K>P>Mg 71
39 =7 -1 -1 2 10 N>K=P>Ca>Mg 20
40 -48 -5 1 29 35 N>P>K>Ca>Mg 118
41 -34 16 12 0 21 N>Ca>K>P>Mg 83
42 -9 20 4 -4 0 N>Ca>Mg>K>P 36
43 -29 41 15 -18 12 N>Ca>Mg>K>P 114
45 -14 1 7 6 3 N>P>Mg>Ca>k 32
47 -11 15 -2 -6 15 N>Ca>K>P=Mg 49
48 -4 14 0 -9 7 Ca>N>K>Mg>P 34
49 -6 -3 -4 17 1 N>P>K>Mg>Ca 31
50 -13 16 -5 -5 21 N>K=Ca>P>Mg 62
51 -6 13 -2 1 4 N>K>Ca>Mg>P 25
55 -10 0 -11 18 12 K>N>P>Mg>Ca 51
58 -19 18 10 5 -3 N>Mg>Ca>K>P 55
60 -3 -3 -10 4 16 K>N=P>Ca>Mg 37
61 -11 13 1 -5 11 N>Ca>K>Mg>P 40
64 -10 0 12 0 -3 N>Mg>P=Ca>K 26
65 -99 25 28 51 25 N>P=Mg>K>Ca 227
66 -110 24 31 59 27 N>P>K>Mg>Ca 251
V14 Average 80

L, NBIE 8K, 3R B A 0R 9 7 52 7 7% 8 AN P i
NBIE kN I R 42 0 P45 57 [ NBIE A 14~
65, 7318 35, 3L X NBIBUE 5K H3E4T 4007, 52
M LA 1 32 B2 P FI Mg (1) DRIS $854, 1 B 1 fl 5
PR E FEAS P E B R P I Mg i & .

8= [ N 8 B0 SRR AT 7 Bl e K, BB 2R
N 97.22% , H k2 Cafa %, HIL L2 47.22% , P
K FR 50 B L 245 30% 42 47, S AR I Mg #8 55, H

PREEZRAA 11.11%, 15 BRI 7 el 406 DR 22 S0t o [l
BZNICHR . 157 AR L, NHECE 7547 7 2R T B
2, AT R 69.4% . M IT &K B B 4t
HRE , L7, & TR IR 4 E AR K B AR
SR, FIeEA RS EIAF , U E IR R AT AR
el e R 2 S R B R R

i 7 bl NBI A A 20~251, “F- ¥ 4 80, i i %f
NBIHUE BRI AT 4087, s A E RN 1)
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ZERRIE, 55« AR A E SRS TR T 239

DRIS 5 %5, U B 3 BRAR ™ el & SR ANl R £ 22N

ME TRV 48 B (NBD KRG , K™ [l BJORE el 1)
NBIE (418 80 B iy T i 7 il (BAME 35D, i W
77 ] R RS el A £ PR S A 5 70 PR 10 AR 7 Fel SR [l ~F
.
2.5 HEHM REFEEE

DRIS & (B R AR HE R A 1R A2 KR 8 T 7
TR AV — TP IR 5 A IR 7 1 LA AR B
EAE, AAY FUCR S B G T e P AR S
A RERHE I N R R 7, R AR e e
R FUCER & B0 HE 5 O (H B, A FR
IR OUBR I P e (HSERBR R AN Ry &
J T B s A B AR AR M SR, 3R] R D e R
PR R SR SRR A E B,
DAL LG RSS2 E SR IS LA - NN 1.6%~1.9% , P
40.10%~0.14%,K 40.6%~0.8%,Ca N 1.1%~1.22%,
Mgﬂ\jO.OS%NO.lO%o

M6 T At AR S EAE 5 A 1 TE R
JF A0 3% [ s o KA — B0, B 55— T T i B A e
Fom e A FEA B A ARYE, T2y A B 1 By
YA BRI AR U TE A5 H O FR R 1 D9 8 9712
W BT b v

*6 AREFEMHEEMHRFEFRTRERE
Table 6 The optimum concentrations of nutrients in olive

leaves based for different countries

e i@ H B Y5 Hl The range of optimum concentrations/%
Nuwient  RBisL  AEE BT RS
element This work Greece Spain America
N 1.6~1.9 1.8~2.0 1.6~1.8 1.5~2.0
P 0.10~0.14 0.12 0.08~0.11 0.10~0.30
K 0.6~0.8 0.8~1.1 0.7~0.9 >0.80
Ca 1.1~1.22 1.0~2.0 1.3~1.6 >0.10
Mg 0.08~0.10 0.15 0.11~0.15 >0.10
HX#Ej‘?ﬁ RS N PR 71
Sampling Dormancy  Dormancy  Dormancy

time period period period Jul.
300 #®

H Rl Y E IR 1 2 12 WK 7 i,
S [E A 20 22 30 AU T 46 HI i A 20 B SR 4 7 2R
BB FRARILC [ A AN 32 7 e 28 2 4R S ke
ER FE28 04 20 B ASBEAC R I 12 W SR il < MR
SRl 7 FRARDLET, P g3 M A2 A A OB AR 5 IR
DL RS T3 AT AR X8 TR 2 i 22 DA

MroEPY. Troncoso Z5°“F| FH Kencorthy 7773 F5 7%
AL T VRPN S IR 2 Wi AR #E . Freeman
FOIRPE N B IR S RO R L 1 3R E I i
MR B s FR 2 Wi bR #fE . Fernandez-Escobar 5514
223 a Y MO KON R B IR IR AL T
Fr A TR S 2ENFET AL, TH TS
il . Lépez-Granados 5"k H Cross-validation £/l
kriged V2 M v IR FEE A B F TSR & 570
Jiti FH 5 Pascual 50" i 2 Fh#EBE AL EE 5 4 Fi A
Ab PR R A2 SCIRER: , B E T AR 29 R O (1 B R
E IR WibRdE . AU 5T K H DRIS 77 4545 H 1)1
HAA 5 A B PO S8 A KR — 2, NG PLK
H1 Ca JC 3 4 TUFR AR A HTAE A I L PHHE A A3 [ 12
W o 7 4D 3 AL DX TR) A 5 T Mg G 3% FR A B BAK T
FoAh B S bR, 3X 5 R 049 H w7 2H Mg 48 0 47
BT R VBAENE AR Mg TR LR
Ko FETAXS RS 3 B AR 1 22 S ok Ui, AR IR 78 A
R G BIE 2 S R BRI SR A, 1T 36 [ 2 7 KAt
Fe 57 2 W 5 BURE B AN T3] ¢ , Freeman S5
FUA W FH R0 A IR RO ety B 224 SR A AR i
(R R, I B AR S F , I NSRS rh g 21 X —
XHECRSE . B 208 77 A KRR 45 I SR BURE
) 5% 13 5 [8] , Fernandez- Escobar 45 ™ fiff 5T N 2% 7E Ml
MR B F2 3, B 24 R0 b i oot e AR
TG 18 TR s Arrobas 25T b1 H 5 7
A A B ek iEE 722 W 7 At A EURE
AR E] o B IR HUCREISS (], 25 A R i
VIR TG R BONAS E IS TR o A% e I AORS A= 7= [l A
i« PEBE S5 [ Ay b o g <M, B 20 98 BT 08, TR
HE 2 H B AR ORI G2, i v O 7 3 B 32 22 05 A
FEH R VYN 2 B 34 - B 25, B 2= [ A A
75, THRIONG 2B K S O RE B o % R ] Bl i v BB I
400 70 2 J 4 W 2 B, A 3R B O AR A2 F
I, 11—12 H JT R A A AR P A B I 301, 2 -y
IR EE M. L& Zipori 5 504
9, HEWR /KT 55 I RIS 8 878 77 2 1S FR AR D ]
()% DTG & 40 P AT K, T A 8 77 2% B SRS Bk
No {H H FirFE o 3 7= X 3 BT #a] 4 [X 4
Hhy 57 b TR AN 255 2 A TR, 26 K 22 H0UR [ b T W 7%
B B, DRI I S AR I 0 35 - BIUIR A A 0 e i BAE
XPIA A T R A= AR S E

AHIEFER F DRIS 00 NS HEAT 1 0 J 78 57



240 3 i)

S

39%

W, XS 66 AN AR PERIONS [l 43 B 45 ok F AN ik
ST P LI AR AL, IO A [ o R Fe BUE
AELFR A7 AF 35 HE B, i B AR e OR [l 7% 4 1 ) 5 sk
Z IR AN FEAF 0 RAR ™ [l & 70 2% H8 £ i) 4ot
AR K HAZ R K. RN, WE T8 2(NBI)K
B &= AR [l 1) NBIAE (318 80) B &2 vy & 7~
el (3348 35) , 15t B v 77 2L ety BIORYG el A% A 1) 72 2 IR 45
EUATG ™ 25 3R el ~F- 1 , 156 W1 % D A7 A A1 7 11 = 2 A
o T AN I B 22 e OX N — T U B, G
BRI UK P 23 B B o 3, = v AR,
WAL TLHAL, FERHR AN 2 RECR, X2 7 E 2 R
1) E A

M 66 AR PER [l (1) 577 73 75 SR K E S =
P L PO E B R IX L 2 80% A |
TR el A7 Rk Ak T 5 SRR S O, 1T 24 4 48 pH B
CE 8.5 ™, P AL N Ji5 575 5 4% [8] 7 , AR AL
72 5 DRI, 0 D 70 Bl AL A 222 5 (2 9 4 - 3B R B 1
G Tt 184 it 3 5 PR, ARG R AR ARG Y RO AR s 338 pH
B, IR R R 15 Mg e s BiR A G, H530E 5]
T pth, - 39 BEAA R 2RO G, fHE K ) 66 AR [l o
K Mg P& & (U N4.94 mg- L', 1 3EH
Mg JT & A Wt g 7™ H 5k = P, B b AR AR E N
P K BBt 6E T G B AR TR R RN
Mg EAR AR G IT R, 25 TR IR
T A% 3%, CEREYDO G A F Bt S A 25 4 v ke 1) A
AT B ER AR K AR (N-P-K) 5 8 3 rh B 1 o
G P FE U , X 8 HR PR AR TR AR N 85 1 T R A
FERSN SR P AR AN R . [FIIE, P AT Mg
VB AEAE T 18] AR RS, PR oA Mg A2 i 1) 00 771
FEOE K 2 H00 BB IR 3h 55 4% 1) S N, BRI 3 it P
R 22 N Mg & & . %77 [ 37 70 7 KI7 LAN
B R, 20 8 70%, X 53— A% [ 3
AR T T HREE R, M ERKPRER K. [
I, SRS ™ [ i Mg o3 & & B A A
= (HNFR R HORE 2 IR, R it 3, X
H& DRIS 7 VEH B2 8 FR 0 3= Z (R P i, R
REUt B A TR S BB LN Mg i Rm S &
LB, AN FEHARTC R, S FTBIN A 1P 5%
FRIENHT B AT o

7EFH DRIS V245 5t AR A 5 B 12 AR 48 S s 17 150 ok
FIWT, 0 3 S, 2 W g BRI Mg T & 2
PR3, A1 K 4RO, 3R B K TG 2 A

FNPE Cal i R, RZL Wb o 5= 18 5
JLER . R, FEX MG SHLT , 3540 T LA I, H
e g LBy, AR — BT X RS W
VU IS0 Mg, FF 98 DTSR Ee ] 1 K, R K $8 5
ETE.

TESHT I R, AT DA AR 77 2 g —
P P10 8 BOIR A Cln 39 BBl 53 B D , ER 8 I-
B, BLZFE ST, % e H S bR B AR,
X 32 R NI SR b B AR 5 2 AKCF AN . DRIS
D HSRIE T 02 R] R AH S 4 155 o » T3 o P 18 T
RE T I BV L (1 9% 20 P4, 0] B & =5 sy el 1) 97
a3 A X AR AR B , B DARSZ S A FAth 1%
HHATAHEANTE
4 45

AN I B RIS W A& HAE N s N 1.6%~
1.9% , P 0.10%~0.14% , K 0.6%~0.8% , Ca 1.1%~
1.22%,Mg 0.08%~0.10%. K F DRIS 25 {32 i it
U8 el FE 4712 W, 79 ZEL ek R el 8 A AE % 4 i B A
JEFEAEILG v 7 [l Jeh ORISR A5 1 57 4 R0 L ARG
YR P, B TR R AT I R R R
K HUR Bl 5 AN 78 P A Mg, TG el U 75 P 78 N
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