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Investigation of the Mineral Nutrients Status of Pear Leaves in Main
Orchards Around the Bohai Bay Region
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Abstract: The pear tree nutrition diagnosis is based on mineral nutrition element contents in its leaves.
This study investigated the nutrient status of pear leaves and soils in main orchards around the Bohai Bay
region. The results showed that: (1)1In 81% - 97% orchards, the P, Ca, Mg and Fe contents in leaves were
at optimal level, while in 26% - 40% orchards, N and Zn contents were at the lower level. (2) Except for
Mg and Zn, the other mineral nutrients content in leaves varied significantly in different cultivars.
Pingguoli pear had higher N and P contents, but lower K content, Laiyang Chili pear had lower N, but
higer P and K contents, and Dangshan Suli pear had lower contents of N, P and K. (3) N/P, Mg/P, Zn/P,
K/Mg, Ca/Mg, Zn/Mg were screened for the DRIS parameters, and the sequence of the elements,
necessary for improvement of the low-yield pear trees, was approxinately Mg >P > Ca> K > Zn > N > Fe.
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(4) The soil pH is positively correlated to leaf Ca, Mg content, but negatively correlated to leaf Zn
content. There was a significant positive correlation between organic matter in soil and the leaf N, Mg
content. Anyway, between the leaf content of N, K, Ca, Mg, Zn and soil available nutrients, thereisa
significant positive correlation.
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T A IO 75 53 B A T RS FR DL fe T R E ) T B i A B R
JUB IR RO B U A8, — 5 T R 3@ sk A 3= e, TR SO RS AR KOk &
WS TR LR IR, Rk, BT U FRAR G AT LAAE— e R b S e A DL R (R R RO i
PR, 1996). ZEHENNAE (1987) F& A F 1™ e 2 & s R e 1B TR T2 W7, 1L
T ERR T R B SRS W R 2 TR, WIS T B R T R S RN R (R 5,
1995b; XI|F1 4§, 1997; #4545, 2003), M FR 05 & BN ZE 1R R (Buwalda & Meekings,
1990; MREKLE 5%, 2005; ZERIE 4, 20060, M EFRSEIEE (M %5, 2008) KbriE ()
ZIEE 4%, 2009) BLAH g SR e R T e S RIESR A A OGE (Galizzi et al., 2004; JHi 45, 2008;
e A%, 2009) S5 THIJTJE TAHOC AR, (R3E T M g WiBoR R g . 5 H mrrh BRI A ik
KI8T I BAT BN H S, 53R AR L, B0 5 TH RIS D o SRR I 7 3]
Jbv R R EEEN ALK, (HRERUR I Y A7 S H O IS . A5 T % X AR
FAMERL M B B IR O R S BN ATIE, PP R BUS R S AR R R R U IR
RBFERIOCR, DU T3 30 & B it 4 s

1 MRS

1.1 ME#&

AL BT AR B R B ARAR R IR SR S 1 B2, RG4S 4 MR
P, FEAMRIG SR 5 MRV, ARG ELE 10 UL ER AR AL, it 203 NELE 13
AR 2009 FETALBSH RS K (7 A LA SRESHRY SRR B, SRS B A, AN EY
A Y 30 ~ 50 KM, BERRASEN 2 ~ 4 Fit, JRAJE/E iz R ACERFE M. R CEHD Rl =,
WK 4G 25 3 7K R R I A R S, T 105 'C 4% 30 min i 70 CHEEEE, AN EERENLEE
A ENE OIS &R . FER DI E TR s ARV R 27 YR 5 Bl 2 AR ) S 77 LR AR R 9T T AE = 5¢
%o
1.2 TiE#S

TIHERFEAERI RN St 50, 5 7 A B RAE R SR G AR RS N, DR A 5] 5 n) A1 ZE e
SR LSRG 213 Kb, AN T 4KEL 0 ~ 20 cm )2 HFE, SRR RN 5, BN R 3% S TR A
15 BR# e N T3, JRE G FIVUMERE TR 1 kg, JAE TSRS, R E AN XT, BB,
INASKEE RS HEEE, AWk 20 H AL 100 H AR R Je 0, TR B T ARRAT

1.3 HmBYNE
H A4 N ] HoSO4-Ho0, TH 7, IE L2 50 0 B AL CAADI 52 . P. K. Ca.Mg-Fe.Zn fil HNOs-HCIO,

7 ICP-AES M5 o H AT HLFCR A HAR R B AN INAGE TN E » Bl SR 9 ik, A7 20K Olsen
V5, MUBCSR AT 1 mol - L™ B EREHSHR IR, ACH B | A BER AT 1 mol - L R
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ICP-AES W&, A%k, 4. 4. £%H DTPA 4%, ICP-AES &, pH H] 0.01 mol - L™ CaCl, ¥
¥, BRE e (W45, 2000).

14 DRIS SHH =
AR 5 IR (WAL Fok, SO S HRAD, RUBIUIT 07, FH

PR = 90t hm?, FKEERE = 75t hm?, EEE P E = 60t hm?, #4555 = 45t hm?,
MSRAL 8 = 30t hm? H’J*”lujﬁﬁl,/\ 27/\ Mﬂ%*” < 75t-hm?, 5E7J<*” < 60
t-hm?, #EEE; 8 < 525t-hm?, #4557 & < 375t - hm?, r'i;'ﬁﬂ < 225t hmzaﬁfwJ

prel 5 A A i ;% 46 1~

SR EL (2009) 7774 A48 770 & & H N/P. N/K. N/Ca. N/Mg. N/Fe. N/Zn.
P/K. P/Ca. P/IMg. P/Fe. P/Zn, K/Ca. K/Mg. K/Fe. K/Zn. Ca/Mg. CalFe. Ca/Zn. Mg/Fe. Mg/Zn.
Fe/zn B % B B EIEOE NS 42 Fidgbs, o0 vk 5 m = i AV il & BB AP a5 2%
FRdEZE AR5 RECRTT 220 (7 e/ m =D, Rt s 22 hdiAT W YRS, 42 F R I B WK
P dEbE (REXRE, a0 NP FIPIN,  HOk$2 i i 35 (1 — AME A EE SO Yiifie b E szl
B 8 £ 495 ( Diagnosis and recommendation integrated system, DRIS) 24 (Z£18)% 45, 1995a) .
DRIS fREUE RPN BB FRIC R T LM AL . Foe R HO/, TFEM RS, k2, @
SR, AN R, MIRECE TR, RoRizoo R 5 H e Iu R Z AL T A ERIR
A (U4 4, 2009).

¥ HH Microsoft excel 2003, SPSS 16.0 34T H5 20 #7 -

2 HiR5H

21 BT HREEMFT RFES DN

M AT, PRI X E AL i R N Py K SR E 2 9ok 15.54 ~ 26.42 g - kgt
1.00 ~2.47g-kg?. 2.76 ~24 g - kg?; WA N Py K (FEETEHE S M8 20 ~24 g - kgt 1.2~
259 -kg' M 10~20g - kg" (FkEAL, 2003). LLEADL, FREDIGEEHX B 5 P R REA L T35
PORAS, WM AEAE N K BEZ 1Bl% . b, 7 NP & BN 20.92 g - kg™t 7038 VG R Y
(R REAS | SBEAR TR 52.229%, 35.96%IFE M N & AR TG B (Eya Bl A5 P EAEE Hia i w
(FEARLE 83.25%, HoPK& RN 1.38 g - kghs MREFEAILY 16.26%; M P44 K &4 13.01
g-kg™t, TEIEELE A RIELE A 70.94%, K& EALE Y 25.62%.

* 1 FHBTHRIEREM AT RESIRSE

Table 1 The contents of pear leaf mineral nutrients in main orchards around the Bohai Bay region

Iy Ai#iZ /%  Distribution frequencies of the contents

eI S i P = Y= S T

Nutrients Range Average fIGHRERE fi ﬁiﬁ% 'E{Eﬁ% Suitable ranges
Low samples  Appropriate samples ~ High samples

N/ (g kgD 15.54 ~ 26.42 20.92 35.96 52.22 11.82 20.0~24.0

P/ (g-kgh 1.00 ~ 2.47 1.38 16.26 83.25 0.49 12~25

K/ (g kg™ 2.76 ~ 24.00 13.01 25.62 70.94 3.45 10.0 ~ 20.0

Cal (g kg™ 10.06 ~ 28.01 17.59 0.00 97.54 2.46 10.0 ~ 25.0

Mg/ (g-kg™ 1.83~8.27 3.87 5.91 93.60 0.49 25~8.0

Fe/ (mg- kg™ 83.74 ~ 207.08 137.23 1.90 81.01 17.09 96.0 ~ 168.0

Zn/ (mg- kg™ 11.09 ~91.13 23.03 40.39 59.11 0.49 20.0 ~ 60.0

F: n=203, *5|HiKLE (2003).
Note: n=203.* Quote Zhang Yu-xing (2003) .
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5 Cay Mg, Fe BFRGHm SR ASAEEMEEN, &SR MRS 7EE T 97.54%.
93.600%F1 81.01%. M F i 7t2 Zn (WG HA 11.09 ~ 91.13 mg - kg™, H T4 4 23.03mg - kg™,
Ho g AL s 59.11%, He AR AR TE B yu . ol WL, PRI X AL AR e
FEREM Zn ez o Ho il 2R 28 2 £ A B0 i 1 D3 3 X R 7 L 9 /7R 9 EL TR AL el i SR I 35 b e o
Hm o, keigatm BB, RN SOURPE, S5 Zn 55 KNSRI A .

22 MREEFTREHEXME

BRI AN [E G R AT ARG E e AT G SR ], b N5 P 2B ARG, 5
K 2B Z e, 5 Ca REE ML (R2); AN KLE Mg B EE A5, 5 Fefilzn 2
WO FIEMDE; RN Cals Mg B IEADG, 5 Py Zn R2EFEMAMSE, RN Zn 5 Mg
EREFEAME, 5P REFIEHK,

% 2 FEmTHREEN AT RITENEXESFER

Table 2 The correlative relationship of the pear leaf mineral nutrients in orchards around the Bohai Bay region

JLF

Element N P K Ca Mg Fe

P 0.3617

K -0.325" 0.174"

Ca -0.169" -0.157" 0.032

Mg 0.130 - 0.095 -0.199™ 0.406™

Fe -0.137 0.025 0.200™ 0.115 0.026

Zn 0.019 0.153" 0.229" -0.144" -0.251" -0.024

i *RIR 5% BE K RN 1% 83K, n=203.
Note: *. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed) . n =203.

23 FEGMMHAHRTRTESE

PRI i b X 2 B P AN R i Rl A FOcE S AT LR, B Mgy Zn Sb, ASTR] AR
)P S O R S I, H 1L SRR AR Py Cay Mg Fe S EILATEE H VL,
A DBRFAAAEAFTEER Ny Ko Zn 82 (R 3). SILEMAMHEL, ML, 5 am7E N
AR, SERE A N R, HIE KRR RFER A Py KSR AR, (5N & R
% FE. DI EREIYAAAEA R sk K, FKm A K Ca i, MREARS, B, R
Z b Ca il AN 75 AU 7% Zn S AL TokZ IR 2.

&3 TRARMHRTTRARLSEZRILY

Table 3 Comparison of the leaf mineral nutrients among different pear cultivars

O
g”flzvar Ni(g-kg!)  Plg-kg")  KIg-kg')  Calg-kg') Mgl(g-kg?!) Fel(mg-kg")  Zn/(mg- kg™)
5 Huangguan 20.52 cd 1.34 cdef 17.71ab 18.61 bed 3.67 ab 192.99a 25.43 ab
AL Yali 1751e 1.24 ef 16.65 ab 18.57 bed 413 ab 178.32 a 19.60 ab

g AL Nanguoli 22.73b 1.37 cde 10.53 de 15.37 ¢ 4.32a 137.22 bc 21.52 ab
SEJLAL Pingguoli 2451 a 1.56 ab 9.84¢e 18.35 cd 3.72ab 187.66 a 21.81 ab
#3F Jinfeng 21.86 be 1.51 abc 10.74 de 18.56 bed 3.79 ab 123.48 cd 21.81ab

41 Bartlett 22.58b 1.37 cde 10.02 e 1499 e 3.73 ab 116.13 cd 23.26 ab
AREERL Fuyangli 21.06 bc 1.42 bed 12.92 cd 15.42¢e 3.71ab 101.06 d 22.63 ab
¥4 Huangjin 19.17 de 1.42 bed 15.42 bc 16.69 de 3.14b 120.20 cd 25.03 ab
FIK Hosui 21.45 be 1.39 bede 16.59 ab 2212 a 4.22 ab 125.26 cd 27.01 ab
SEBHA:2Y Laiyang Chili 19.06 de 16la 19.27 a 17.79 cde 3.14b 110.39 cd 27.80 a

2k %4 Green Diamond 18.63 e 1.22 ef 14.82 be 19.07 bed 4.15ab 158.95 ab 25.27 ab
757 Xiufeng 18.61e 1.26 def 8.39¢e 21.45ab 3.79 ab 124,58 cd 17.94b

Tzl %L Dangshan Suli  20.48 cd 1.19f 8.98 e 20.44 abc 3.97 ab 115.13 cd 20.99 ab
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2.4 SFEFREREM F 8 DRIS EFRiS TS

F LA I JVE, B F RS, JEE N/PL Mg/P. Zn/P. K/IMg. Ca/Mg. Zn/Mg %5 6 Fif&hn
(W7 2600 &= 1rs) Ik 2 s i /K1, PRIk, g m =l (R3X 6 FPeabr i) I ArvE 22 F0
A ZHE IR v T DX AL el oy (s Wb il (GR ).

® 4 FTEHBEHXES. REEREHRAEFIRIERITON

Table 4 Statistical analysis of the leaf mineral nutrients contents in high and low yield orchards around the Bohai Bay region

) {11l Low yield orchard : 171 High yield orchard : FEW R
EiELA . A5t R A% - A5t R A% - .
Index TR ﬁ? Coefficient il ﬁ? Coefficient \/.arlan_c e ratio of low to

Average Variance L Average Variance L high yield orchard
of variation of variation
N (10%) 21.62 5.67 10.90 19.74 6.88 13.30 0.82
P (10%) 1.39 0.03 13.01 1.30 0.02 10.52 1.77
K (10 14.22 20.73 31.68 14.07 16.31 28.70 1.27
Ca (10 17.17 15.25 22.49 18.14 13.50 20.26 1.13
Mg (10%) 3.99 1.69 32.18 3.92 0.71 21.50 237"
Fe (10 1.76 0.26 29.23 2.05 0.39 30.33 0.68
Zn (10%) 2.49 1.55 49.92 2.14 0.37 28.32 422"
N/P 15.77 5.72 15.17 15.16 2.34 10.09 2.44™
N/K 1.78 0.83 51.17 1.62 0.81 55.74 1.02
N/Ca 1.33 0.12 26.02 1.14 0.10 27.63 1.19
N/Mg 5.81 2.35 26.38 5.31 2.62 30.49 0.90
Fe/N (10 8.27 7.49 33.10 10.85 19.23 40.43 0.39
N/Zn (10*) 0.98 0.09 30.35 0.99 0.09 30.53 0.96
K/P 10.30 11.20 32.48 10.98 12.85 32.66 0.87
CalP 1251 9.30 24.38 14.08 10.68 23.22 0.87
Mg/P 2.92 1.08 35.56 3.05 0.58 24.94 187"
P/Fe 8.53 6.96 30.92 6.97 5.55 33.82 1.25
Zn/P (10°) 1.80 0.81 49.99 1.65 0.24 29.42 3437
Ca/K 1.35 0.37 45.31 1.39 0.24 35.31 1.54
K/Mg 3.96 3.18 45.08 3.69 1.42 32.22 225"
Fe/lK (10%) 1.41 0.69 58.88 1.62 0.79 54.87 0.88
Zn/K (10%) 1.89 0.78 46.75 1.72 0.85 53.62 0.91
Ca/Mg 461 2.17 31.94 474 0.96 20.64 2277
Fe/Ca (10 1.07 0.13 34.29 1.17 0.14 32.25 0.95
Zn/Ca (10 1.48 0.35 39.82 1.25 0.29 42.61 1.22
Fe/lMg (102 479 4.07 42.17 5.48 3.96 36.31 1.03
Zn/Mg (10%) 6.91 16.77 59.26 5.86 6.81 44,57 246"
Fe/zZn 7.86 8.85 37.87 10.33 18.15 41.23 0.49

: Foos=1.83, Foo1=2.40; *3FIR 5% E /KT **RoR 1% 58KV
Note: *. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed) .

DL i B2 Wi 2 500 P SE A AR S REBUE M2 WS el M~ A N P. KL Ca.
Mg. Fe. Zn T ARFREIAT UM . P an . N $8% 1.54, P #5400 - 1.45, K 5%k - 0.45, Ca
f8%0 - 0.95, Mg 5% - 2.09, Fe $5%( 2.25, Zn $5%0 1.15, 5 BHiZH0 XA 7 A el o AU} 1) 5 SR i
KECH Mg>P>Ca>K>Zn>N>Fe, {H& S B HARIE—AN B (1 I, i AR g H AR LT 43
M, AREELIMIE
25 TEFSESEEMRETREFRSENXR

R I I 08 FRBIRIE T 13, WFT B3RO S5 e s FR IR AR G, BT T

TR S AR BRI e, AT R IE A N AR AE LI SR AR 2 AR H o RPN i X 203 A
Bl DL RCECRS B ) L3R 0 & AT A O E e i, SR (3R 5) SRWI, IR pH SR rpir
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Ca. Mg &R EMEE EAMK, 5N, Zn EREETAMG, 5P 2RFH K. AP F
N. Mg ZEEMREE MR, 5 KEEEREE0HC. oh, HrH Ny Ko Ca. Mg, Zn &
L5 JLITS N A 30 22 1K) B ) W 3 AR 0 G R

WroeRy], BEPREESE S AT Cay K 70 B WM B U5, MM A P&
BEIEMK. RPN BRI S b K SRR G, AR At Mg B R WK
TSR, AR AR Cu SIL R B IEM K. HHAZHE Ca 57 N Zn SRR B 3% AR,
5P REZFTMK, SR Feo Mg 70 MR EMEZIEMK, ZHAE Mg A N, Fe 257
IEARSCR B2 Ao, B K R ME. RIEHARL Fey 72 Mn 5 A N, Zn 2
P ARG, AR Fe 5 PR IEMR, MM 7 Caw Mg MR AR, A% Mn it
Fe S W5 0UHOC, S Mg 5 53 DAt oG .

%*5 HPEEHXHETRBAERSHAHAFTRSEELEIMMTER
Table 5 The correlative relationship of the mineral nutrients in leaf and physical and chemical characters of
soil in pear orchard around the Bohai Bay region

+IER AL IS b iR aE S The contents of elements in leaves

Physical and chemical characters of soil N p K Ca Mg Fe Zn

pH -0.455" -0.178" 0.134 0.344™ 0.274” 0.020 -0.307"
HHLT Organic matter 0.274™ 0.042 -0.298" -0.071 0.198™ - 0.095 -0.027
4% Total N 0.361" 0.148"  -0.173" -0.243"  -0.051 -0.085 0.071
A% N Alkaline hydrolyticN 0.220™ -0.018 -0.274" -0.028 0.03 -0.167" 0.005
2P Available P -0.082 0.122 0.334™ -0.042 -0.224™ -0.053 0.170"
A K Available K -0.116 0.078 0309  -0.02 -0.079 0.075 0.078
Z¢4: Ca Exchangeable Ca -0.341" -0.160°  -0.049 0.291™ 0.174* 0.306™ -0.298"
ZC4: Mg Exchangeable Mg 0.177 0.125 -0.169" -0.052 0.278" 0.267" -0.11
% Fe Available Fe 0.292" 0.175" 0.061 -0.276" -0.311™ 0.08 0.264™
4% Zn  Available Zn -0.045 0.073 0.198™ -0.084 -0.116 0.106 0.175"
% Mn  Available Zn 0.242™ 0.035 -0.104 -0.11 -0.167" -0.250" 0.229”
A% Cu Available Cu -0.327" -0.121 0.227™ -0.013 -0.02 0.132 -0.003

e *FRR B%RFE KT **RIR 1% 8 # /KT n=203.
Note: *. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant at the 0.01 level (2-tailed) . n=203.

3 g

3.1 REEEHXEZREMEETIRN

ARERKW], S X ALE T 3 Py Cay Mg BEAAL T8 E0IRES, 40 H X AL N K.
Zn Sk, OHAEE A N SRS TE R, B B R R 5. B AL A
PR INS, wIRES EE b R I 2 it I BOR TR B2 45 AN G B OC (RS RN ok AR B, 2003;
FRE A%, 2008), dERCEHETRERALZ, FHIRMBIEIS (Fwrg 4, 2007). @i oA
£ 2 G AN Y42 I S T Rl 5 AN i (19 o~ 5 /NP ST - b dty WA g 4o e AR [N U E S
LR A RPE PR ARG (FEREE 55, 1993), AHUEHKIHA R WD, it
Jr P RER SRR D TP RS AL TIE AV R 2, AR B ORI R R
FWI SR, X5 Fe VBB PMEARAR, — ELE N 20 i A0 4123 Py gl B0 x4 e 2% 21 L€ B AL
(Oserkowsky, 1933) 7%, [, WM A2k & AR R MR E FRIRDL, A0S
A REEMATRE RIS RS (B EA 4, 2002). MR (2006) K Zn FK )T G
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WS LFIRNRIM, FER I, K R aE S Ko Zn SR A ARH S,
32 EFTRERFEIRIEREAR

i & R T R EAR LA AR, N A A FIRE L U S5 5T R, —Fhoo
B R RIRORAR AT RE32 21 53 A —Fh el LA TR IU5E M (Adamec etal., 2002), [AIHAETfAL
PP UL . AIRKEIRRN], R A NIV E o s Mo iz MR, HOR K, X ST AT
FEER CRZSE 4, 2007; 5Kk 4%, 2007) —&. HAmtrd N5 K Z RN EH ARG, 5P
BB E FAK, SRAESE (2007). H4ER (2008) “FE4E 8. MKW Cals Mg B W IE
XK, 5 Fe REFIEMRK, 5 Zn RRZGAML, FNHAN Mg 5 Zn SRR E AL, X5
BRaE (2005) WEFTATRER 7> —2. BTN Ca. Mg, Fe ZIAMA/EA — & KIUMFAEIT, =%
A Zn ZIAEAER 2P ER . JPe oR i BR BB @A, HRARBOVRZ:, dA7frdt
— AW T

33 MM, FEXNMHRTREFHNZMN

AL SRR ]y oo B IR UG ER ZE RO . WP S AR, PRI X S AL K & R R,
B ka4 (1996) (IRFSTEs B—8. FMBE (2006) K ILERAL 5 P Mg SaE T, T H N,
Fe 1M 4h Ks & AFIER UL (2008) R 7 LIRS T A7 /e K IS . B SR )it B R e 5 &
2 ST FU WA R) SR AR I P A 0 95 22 SO, DRLEAS ()t P e ) B vk, B R AR 4
HASRE RO SR/ aimmtt, B Ca. Fe 4b, FREhMEE XG> L5 478 75 0 5K
SRR ST R, UL IR AN T BRI AL E LR R %, X5 Mecray 4§ (2010)
st B2, DRIS EIRIZWIHILE LALLM, N/P. Mg/P. Zn/P. K/IMg. Ca/Mg. Zn/Mg J&fiZHh X
AL i B TR W B F AR, % XA AL A -0 2 TR IEIUE KBS Mg > P> Ca> K> 2Zn>
N> Fe. K& 500 s~ S EFr (Velemisetal., 1999; fif iR 45, 2002), S/bfesE (1993)
WF SR IR 7 A= AL i B 1 KB sl T, it P AR I mT DL 2 4 iy R s A R = i (.
/NG A, 2009), Ca Wiy S S B FDRI = AT A T (Raese, 1996; 2= 55 fll =i A< 7, 2007),
Stampar %5 (1999) W70 R ISE R HBE Py Ca 805G, R~ Eitm 30%, AR 4R
E XRS5, Mk, ATDUE L. BEAE. BPAE. ABAE, 0N EHE, PN,
PRz X AL R
34 TEWREMREFEHEXME

A pH B X R IR IC R IO ORI 2, REIEXT NG Py Cas Mg Zn 5765 1)
MR K. T pH 5 ) Cay Mg S EEIEE EMDG, 5 Zn EMEF MK (5, /I
e N BEE pH T, TR PR Cas Mg SRR, 1 Zn SR>, XU Ca. Mg, Zn
ZAEEAE M UE R, SaT AN RIER R FARIE (R4 4§, 2007; #A4ERG 2008).
TEEAEHR G Ny Mg & B RE EARDS, RN LI RGN, o DR S i
TR . AWM A N Py K. Cay Mg, Zn 5% M 3 R 0 B L B IEHRRR, X
5T P4 (1994), xlizik (1998) MW7 ai R —20, uwiWldem LR e o Rw &8, Wl ek
JE LB AR I R A R 12 00 2R KT o TS (1994 X AN [H] i R T ol e 975 /5 0 ~ 20 cm
TR U IR R ARG EAT A A, SRR, BIER N Py KL Zn SICEAMIES S
EHM ANPGRS R ZARIEAX, AP Ny Py Ko Zn 16z, 5 3o o RS
TR ERMA XK. 15t Ca. Mg, Mn S50 5K 5 AN T3 B AAAHC. ASchrt i K
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HHELETEAPURE EEIAR, SITASRIFA 8 CRi e 55, 2007; BT 4, 2008), AJ
RE5 A LT A P e K R S O IO AL, DRI A o B AR LR . X PP LS
PR R AN, ARSI T K SRS e B S AR TG,
B P & RN TN, XHMH A WEF ORI, K5 N EERHX, K5P &
HIEMREE R 8 K UIAEA b L8 RURO T 3wy B KR NOIERATH H I, MG
AT N Py KHIECEE, BEARt A T AR 7 70 L o

3.5 TERBIEIY

iy 1 A el Tt 5t A7 A5 E H REAC RIS, AR B TSRO . i K& NOE, A
W EABA IR I, WK HELEE ARSI 1:1: 1 A XM s R A S 405 A0 1 7
FUERIA (1:0.5:1) 2ZEPERK, A0 IR KEMER, AR TH SIS BRI, 7E8br
R, AR AR ) T NERAE . AL el g8 1 A B 3 B OB R LU I G I AT
PR AL A HUIE R, e8I AU R, i g e AR o R .
RT3k G - IR Tt ARSI 52, 10 BE3E S Rt (X5, 2005).
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