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(1 BRAE LMD, AL 2300015 2 ZREERSHMTABRITEAR, LREIR 2420005 3 ZHEPHTAARIHEAHF, &
I 230088)

x
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T OE I R AR DX AL A R R R - B R A R SO T R S, R THE IR R SR S, R E AR
[ JHE(0(Ca0) . 20(Cal)., 60(Ca2)g/FR)FIAINEAFHE(0(KO) . 15(K1), 25(K2)g/HR)BIRUA ZAHARK:, IRITA [ FHE 447 KA
FEBCAEXT AR AR . BIRFRES . SRR R B SRR e, 25 SRR . O JO B8 BEAR T AR s 40 IE R 2R, A
Ca0 1 12.40% ~ 13.64% T PR3 Ca2 1 7.05% ~ 8.31%, NAMRAEEAETALHI AN Ca0 11 20.41% ~ 23.59% FREZ] Ca2 1Y 15.87% ~
18.31%; @Ca0 il Cal T, Wi IEALBE(R2) Pl $ETHIH B30 ke . Ak . 25001, R0 R BRIk, IR s i
PRI S (2 Ca2 ARFER, K2 3™ . SAMERIARII S, BRI, g o M X it FH A A K S KRR A, S 80
RO FH R AR -4 S A . o B T L PR PR A AR T 2R 4 K 330 kg/hm?®, SRRRAEMGE I LE 4K 660 keg/hm?, 7] A2 4T AL
(K20)412 kg/hm?, - SZBH A S0 08 - 4 50U

K BIAE; Al BOHE; FPIEFIHER; IS

FESES: S572; S143.3 XHEFRERD: A

Effect of Combined Application of Quicklime and Potassium Fertilizer on Utilization

Efficiency of Potassium Fertilizer in Tobacco Plants in Southern Anhui
SHEN Jia', JIANG Chaoqiang', WANG Xueying®, WANG Haojun®, ZHU Qifa®, ZU Chaolong', SHEN Chen®, ZHANG Guo?,
XUE Lin?, XIA Hao'*

(1 Tobacco Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230001, China; 2 Anhui Wannan Leaf Tobacco
Co., Ltd., Xuancheng, Anhui 242000, China; 3 Anhui Branch of China Tobacco Industy Co., Ltd., Hefei 230088, China)

Abstract: In order to clarify the effects of long-term application of quicklime to improving acidic soil in the tobacco growing
areas of southern Anhui on the absorption and utilization of potassium by tobacco, and to improve the utilization rate of potassium
fertilizer and the potassium content of tobacco leaves, a two factor experimental pot experiment was conducted with different
dosages of quicklime (0 (Ca0), 20 (Cal), 60 (Ca2) g/plant) and potassium fertilizer (0 (KO0), 15 (K1), 25 (K2) g/plant) to explore
the effects of different dosages of quicklime and potassium fertilizer on tobacco growth, potassium accumulation and distribution,
potassium fertilizer utilization rate, and tobacco leaf quality. The results showed that, 1) Lime application significantly reduced
use efficiencies of potassium fertilizer from 12.40%—-13.64% under Ca0 to 7.05%—8.31% under Ca2 by tobacco leaves, and from
20.41%-23.59% under Ca0 to 15.87%-18.31% under Ca2 by tobacco plant. 2) The addition of potassium fertilizer (K2) under
Ca0 and Cal increased the agronomic traits such as biomass, plant height, stem circumference and effective leaf number of
tobacco plants. Meanwhile, it also increased the yield, output value, and potassium content of tobacco leaves. However, Ca2
didn’t significantly improve the yield and use efficiency of potassium fertilizer (K2). In conclusion, excessive application of
quicklime hindered potassium absorption in tobacco plants, leading to a decrease in potassium fertilizer efficiency and potassium
content in tobacco leaves. It is recommended to apply lime 330 kg/hm? per year or 660 kg/hm? every other year, in combination

with potassium fertilizer (K,0) of 412 kg/hm? to improve soil acidity in tobacco fields, which can achieve a mutually beneficial
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outcome by simultaneously addressing soil modification, potassium extraction and enhancing the quality of tobacco leaves.

Key words: Potassium fertilizer; Quicklime; Combined application; Potassium fertilizer utilization rate; Flue-cured tobacco

PFEEYAERK . AL TRERTRZ —, i
HEMETOCE, SEYMFERBHEN, HEE—
FREZE N ATAEY , 0 IR 5 i . 4
JH AR B KT 2% BF, HaTdE . & e, &
SR AT R R T A, MR AR
YRS E e, 1T AR R KRR R 5 il (V8
i, FRPE ) REE Y KRR R L
S B . EACHEE, BEAIRTER A iR, AT
SRS AR A S T B R A RS A R
TR, B BRI LA, SR i A

M e A X2 T8 ARt 3277 X, T2 s
KITLARS, AR . JeW . 21055, At XU ik
FRY gy, CFERNET RREB R R K
P SRS , 82.82% MY HIEHA S RAET
150 mg/kg™, 75 it R Fo: A0 A6 K A 2 R RTE JA G
JEI o IR it AR IR 80T R 3R, A,
HH DX AE AT K . ARy (R 2 750 ~ 1 500 kg/hm?)
iR IR PES . A i FE R R T R
{ERTEN 1 I o 2 e Ay i o o A e S <]
FOPENO, Rt A AR A S g s R et &
R, 2538 R FE PR F 2 SO0 28 E LA DA AR 3R I
e, DT AR AR L A R R

R Y T P T R DX S it P A A G R R 2R
WMSOR 52 me , FE B IO R BRI, A
[F) FH 2 18 A A DRI AR Bt o A0 R A 1 BR R LR oy
B BRI R SR S BT S, B A Bt R AR X
T A B A A A RS A IR Tt A, B v AR R
KR B o o

1 #REFEZE

1.1 A

F AR I 15 7E 22 BB H T A% W EE (30°56'N,
118°45'E)ilf KM o A A0 S Rk 224 1 4% 5 b
=M 97, ZAR IR A M R RE R MR A, AR
KL, pH5.67, HHLT . GffREl. A7 %00 . Sk
DL R AR kS A i 43l 13.38 g/kg . 110.82 mg/kg
10.63 mg/kg. 93.78 mg/kg. 987.21 mg/kg,
1.2 Rt

RIS BRHE RIS i 45 em x FA# 45 om,
FARAT 4 20 kg WEMAE. EAKNHE,
2 3 ANKE, HIEKLSO,)KF: 0(KO). 15(K1).

25(K2)g/¥k; £ K (CaO)KF-: 0(Ca0). 20(Cal).
60(Ca2)g/Ph. PIRZRA G, I 9 MLHR, Wbk TE
FRRI . BEA TR T IO R4 T HORE , RSB 40 Sl A
3WEKE, Bit 81 #h. AMABEILSN NHLNO, Fl
NH,H,PO,, A ab#i5: —Jit L A4 N S g/%, P,Os
6 g/%h o

A KT 2 BRAR SCAR A AE R R U2 ik . B
AT 40 d ¥ HFERCTOREE, IAZE A KT FEARAT,
P/ K, AR T AR, A - STt FH S 74y
WY BRI o BRAE . EUIE . BEAE RS Ak R A
JE AR BN TR 15 em &b JETETF 2017 48 3 A 21
HEA, WA 1 bk, BAJ5 0~30d 52 d Bk
1R, 31~60d&RFEK 1K, 61dJ5%HKFMAD:
KT IREZE M2 BIREEIKE R 3L, Bk
FEWE K o WENE/BORE: 3 H 21—31 H
19 °C/10 °C ,4 A3 25 “C/15 °C,5 A28 “C/18 °C,
6 A5 29 ‘C21 C.,
1.3 REER&EN

SRMERL ARG 56 30 KA . 56 50 R(FEKI)
FIEE 65 RATIUINHXTHARAR . 25 | BT RAERNNE
AAE AP O HR R (R R R AR 18R ) 5 78 18 /K v AR
TR, KRR AR L 25 0 TARER T AT
Kb HIE KK IE, 105 C A7 15 min,
65 C T HHE, MiRSALTYEE, 2558
W, 3 100 Hifi, K. Ca®" &g i % 571t
W R

SRR HEA A S, e AR ST,
FFERE S . 2518 DL R RO 8. 45 BB A 0 i B
JETHCE TS b AT 5 S R e B bR
HEVEAT 43 9% o35 8 16 650 Hk/hm? F7 55 7= & (kg/hm?) |
FAEOG/hm?) . I B (%) . AR A (%)
1.4 HiE4IE

K FH SPSS 22.0 #EAT AR AL AN 22 Sk 4017, IF:
HI Adobe Tllustrator 2021 F1 Origin 2022 43t fEE

2 ERE4SW

2.1 H£AXREHRBERENEERZ RO
2 1A, BIRATTS, 5 Ko AHL, FEE
BRI AT (K1 F1 K2), MARERIAR . 25 iF TR
UL ORR ST L 2RI AR R O RS N (P<0.05),
M K1 Al K2 A3 J0 25 25 55 0 W R 7 25087
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LU, FRREXTRRRAR . 25, MY B DL ORR
ZEF . AR RBCE B (P<0.01), A KDL

S AR A7 8 52 LA X R 5 A R
A REL.

F 1 SAKSHREREXEERZ KA

Ab T4 B (2) ZTHBiE(g) 4 B (2) B (cm) 25 ( cm) Ao 5L
K0Ca0 27.72+253 ¢ 74.93+347b 80.16+4.39b 84.00+8.72 b 7.83+0.29b 10.33+0.58 ¢
KO0Cal 28.97+287 ¢ 84.31+5.14 ab 9123+3.59b 91.00+4.58b 7.90+0.17b 10.33+£0.58 ¢
KO0Ca2 33.32+£3.72 be 87.01 £ 6.34 ab 90.91+6.64 b 92.00+3.61b 8.17+0.29b 11.33+0.58 be
K1Ca0 50.31£4.06 a 106.03 £9.47 a 111.80 £5.06 a 108.00+£3.61a  9.67+029a 13.33+0.58a
K1Cal 48.29+5.68 a 106.31+9.87 a 11536 £9.25a 107.33+6.66a  9.67+0.31a 13.00 + 0.01 ab
K1Ca2 46.16 +334a 111.72+ 1532 a 111.68 £4.67 a 109.67+1.53a  933+0.35a 13.00 + 1.00 ab
K2Ca0 50.92+3.68a 110.39+2.41a 121.41+2.32a 108.00+4.58a  9.63+0.40a 12.67 £ 1.15 ab
K2Cal 45.03 +4.46 a 10625+ 5.62 a 117.05+7.72 a 108.67+3.51a  9.57+0.51a 13.67+0.58a
K2Ca2 43.85+3.76 ab 111.20+17.50 a 115.09+£5.55a 107.67+0.58a  9.87+0.40a 14.00+0.01 a
Fx 60.64" 22.61" 70.817 49.07" 68.43" 46.58"
Feq 0.85 0.97 0.79 1.04 0.15 2.33
Fixca 2.29 0.44 2.02 0.85 1.08 1.71

e RTEIRAIOE £ RfEmZE, EBRATIONEE ;. Foo Foo Froca 20MRRBIIBE EROM . A A0 200 LS ST IE A
AVRIIZCE IR, * ., ** FRFMIE P<0.05, P<0.01 /K5 FFEARIG /NG FREA Rl A BE R 22 575K P<0.05 35K (Duncan’s

ZHEILE); TR

2.2 EAKSHIBEEIEEZF RO
% 2 nl, 5 KO AHEL, B #F R A A (K1
I K2), B MRk 52 B 35 4 i B 32 (P<0.05)
P, ARG, R SRR B DL R {E A B KO
JKFF 1224.00 ~ 1 274.00 kg/hm® . 7.27% ~ 10.61% .
17.01% ~23.77% 112 227.33 ~ 17 915.54 Jt/hm* £
FE) K1 A1 K2 KR 1536.00 ~ 1 645.50 kg/hm?
27.02% ~ 31.54% . 28.55% ~ 37.66% #135 640.86 ~
47 209.49 Jo/hm’, 1 K1 Fll K2 7K A4 2 55 T8
ARFEFRTC 3 25 5 WU Z 7 2250 =W, S I 4
PR . AEIH LA L AR B L B 3 ELA

FRM(P<0.01), A A7 K B AR AE A A7 IR0 28 HAE
FHX KR 28 5 TR VAT S 3 5
2.3 A RTRSHAB B HE X A [ B B AR AR % 3 L
. SSEERHN
MFE 3 AT LUE AR 5 AR A R BCE PT DL
M PR AN [ B 001 % 30 A5 P 5 A A0 i 2 0 A )
Tt P, AR 2SR A B i S B A R (R 3), AR
LRI ORISR H KO ZKETRAY 15.64 ~ 2033,
44.22 ~ 4746 F1125.62 ~ 29.83 mg/g HNMFE| K1, K2 7KFET
f126.21 ~ 3397, 45.86 ~ 63.45 F147.96 ~ 51.38 mg/g, 7
BEETF 67.09% ~ 88.94%. 26.05% ~ 33.69% i

x2 ERRSHBEREIEREZ S IERIE N

s 74 (kg/hm?) AR L (%) R A EA (%) FEE (T/hm?)
K0Ca0 1224.00 £ 62.91 b 8.57+£2.97b 1738 +4.24b 13 121.01 +4 055.39 b
KOCal 1274.00 + 38.66 b 10.61+130b 23.77 +4.21 ab 17915.54+1539.99 b
K0Ca2 1238.00+112.17b 7.27+0.98 b 17.01 £9.17 b 12227.33+3925.14 b
K1Ca0 1564.50 = 87.99 a 28.63+325a 36.19+4.64a 41 730.87 +2 544.08 a
KlCal 1548.00 £ 90.46 a 27.02+6.87a 28.55+7.99 ab 35640.86 + 1 646.82 a
K1Ca2 1538.50 = 65.49 a 28.02+7.49a 29.73 + 10.54 ab 36578.71+9292.11 a
K2Ca0 1645.50 £65.33 a 31.54+2.38a 37.61 +10.68 a 47209.49 + 7 373.09 a
K2Cal 1581.00 £ 96.04 a 3142+591a 37.66+11.67a 45389.90 £ 8422.42 a
K2Ca2 1536.00+ 13136 a 27.08 +8.88 a 35.13+6.11a 39 135.63+£2987.79a

Fx 41.38" 45117 10.69" 74.67"
Fea 0.52 0.52 0.38 1.88
Fyuca 0.49 0.29 0.56 1.01
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72.24% ~ 89.07%., 155 50 FAMERIERK I 0T LLFE A

29.77%(F 3). MRIEMHFE 2/ ras Rl m, £a

AU A B A e P S B B SR BN A R X BE K B R T T S B W S
P(FE 3), XTI HH KO KFETH 24.25 ~ 29.81 mg/g (P<0.05)o FT T AR A0 07 80 22 F St B B0 B

$2TH3 K2 /KT 31.17 ~ 35.60 mg/g, S ZE T
T 1 MR A (R 1) RS 65 KT I &
PR At FH KRR P R 25 5 e S R R A )
i KO KFEF 11.76 ~ 14.81 F1 14.33 ~ 16.29 mg/g
TR K1, K2 K TIY 22.42 ~ 33.32 Fl 24.44 ~
27.97 mg/g, AN 43.16% ~ 98.13% Al 70.55% ~
T1.70%(F 3). FEFTIOUH], ARmAo8 & fE bl A A K
TN IR A3, I Ca0 KF T 14.81 ~ 33.32 mg/g

BRAL A IMOLSE B B A A S I B0 2R H 2R
R ia (B 1), eI AT bR 0 5 i
IR R ZES >, FTTUM AR 5 i 2 >
ZESHRIY (R 3)o AR IRR 12 KR B A I AR
FEEIHA >R 1), BERRAERK, &
ASEBOLER S e IR A AR Tk, HRRAR . 25 F0
I A 0 43 ) Pl ATRRII A 29.83 ~ 51.38, 44.35 ~
63.45 F115.64 ~33.97 mg/g FFERFTTYIN 11.76 ~

TFEF] Ca2 ZKFF 11.76 ~ 23.40 mg/g, FF#20.59% ~  33.32, 14.33 ~27.97 fil 7.86 ~ 11.81 mg/g.

F3 SRS ARE X E R A R ARG & E AR

A3 PIRRHA IEK FITIU
M (mg/g) Z5(mg/g) Hi(mg/g) M (mg/g) Z5(mg/g) H(mg/g) M (mg/g) ZE(mg/g) H(mg/g)
KOCa0 29.83+3.09b 4746+3.62bc 15.64+0.22c 2795+2.55e¢ 32.09+196abc 13.00+141a 1481+1.03¢c 1524+1.15b 839+1.13a
KO0Cal 29.50+2.70b 44.35+3.00c 20.33+0.82c¢ 29.81+£0.61cde 31.99+0.55abc 11.49+135ab 13.64+1.74c 1629+2.05b 7.86+0.75a
K0Ca2 25.62+143b 4422+053c¢ 2028+2.08c 2425+£219f 2877+049c¢ 13.86+1.03a 11.76+0.76¢c 1433+1.17b 8.67+0.37a
KICa0 4883+3.11a 49.60+3.34bc 29.77+1.53ab 33.88+0.94ab 32.63+0.61abc 11.93+1.30ab 31.78+3.43a 2448+437a 992+093a
Ki1Cal 51.18+5.17a 50.60+9.16bc 2621+6.81b 29.87+048cde 33.34+290ab 12.17+195ab 2894+543a 2525+1.83a 11.81+195a
KiCa2 4796+537a 4586+4.71c 2835+1.68ab 28.76+092de 31.24+276bc 11.71+0.27ab 2242+149b 2476+0.89a 1044+t432a
K2Ca0 51.38+0.95a 55.74+6.54ab 3397+1.80a 3560+0.74a 3292+298abc 11.48+0.72ab 3332+3.70a 2444+6.83a 10.11+221a
K2Cal 4845+595a 63.45+395a 29.55+423ab 32.52+154bc 34.06+3.65ab 898+2.07b 30.65+2.05a 2733+2.62a 1031+231a
K2Ca2 4844+499a 61.08+0.55a 31.65+3.12ab 31.17+2.22bcd 3624+240a 11.69+3.40ab 23.40+2.17b 2797+0.76a 10.37+2.32a
Fx 82.46" 24417 41.54" 31757 501" 3.25 86.64" 35.55" 3.27
Fea 1.19 0.65 0.5 18.65™ 0.46 2.02 16.717 0.61 0.14
Fxxca 0.44 1.39 2.12 3.49" 1.86 0.88 1.52 0.44 0.31
100 F=— — F—1 F— F— —— [~ F— 100 F— — = — F— = 1 = e =
9% (10 [l [vol (2] P [esed [ [ 10| [ [1 18] [%] 2] [8%6] 8% ] L% [7% ] 100 [7] [7%] [T g [3] fe] [%] [3] [72¢] [ E H‘
g sl 71 @ sof S sof :I“I
= \ = . = 59| 410 37% 4294
= sl | 33%| P2 PO [35%| [38% SRR | e A e N L P 4570 4394 |0, P Ll ][ s
% 60k 45%| [42%) 459 é 6ol é ok /0| 2
P TN S L & —N__| ——
¥ T TR f ey A S ¢ NN 6 ) O f e\ ]
& 40r | ; 40} ;’_ s ] ]
i 529 [34%] [53%] |59 s 519 ::'5 53%] 500 56%| |59
Z ol 47%) N I 352%| |3 23701 [51%) 149% N ;{ sol 48%] [47%] [439] [46%] [47%] [48%) 51%) 46%] 1449 E 20k 46%)| 144%) N 3370 [50%) 130 52%) N
C C%’ Cb Cb Cb’ Cbm’ fb\ q‘?;\" qc/‘?:; (‘ Cb Cb Cb Cb Cb"’ an "Cb' A ‘;’ Cb C Cb C} C} Cb '\Cb\. '\Cz’;" o f§;
& O @ & & ST
Ab3R b3 Ab 3
100 1~ T e W el s B e W | 100 e = el sl owa 10—~ r—r—rrFar-~—r—r
8% | 139%] (1405 | 1391 [12%] [10%] [11%] [14%] |70, voa] (122 [11%] [1206] 1 9% | | 1398) [va2a] [9%2 | 1394 e I 1 [P I O 1 L
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L 4 SMERIE 5 A A KR AN [ I AR AR A5
(L5 B RS o ATRR AR AR 2L A5 1 e B I
Jit FHISAT ik 2 A A3 s TR A A R BT N2 SR
TR TR ARARAR . ZERTH A S 40l R
Ca0 K- R 4.41 ~5.26.6.71 ~7.65 F111.94 ~ 13.08 mg/g
B ETH8] Ca2 K 10.10 ~ 1095, 10.11 ~10.77 FlI
2420 ~ 26.25 mg/g, sHEF 108.17% ~ 129.02%.
40.78% ~ 50.67% F1 100.68% ~ 102.68% (3 4). MEH 1
FFTTUBIERRAR . 25 R0 A0 485 5 e 2 AR R A 25 1k
(R 4). 5 Ko ML, K2 M A 458 8 FF% 11.05% ~
24.95%. IR R TT 2250 A, BRSO T T
50 A i B B T IR (P<0.05), AR A7 IR SRR A%
AR AT & B A 5 (P<0.01)(% 4). A
1 RI, BEENRERAAER, Hb b SRR SRR
A, T ERES RAE R E ARG

Az B RIVER A T it o 45 i R P Yt o LA i
FISENR o T 1] 2 AT DL 78 A i R R S 4
BEE A AT AT e S IR A AR Al ka3 Rt |
R EAR S Ca0 Y 14.0 ~ 23.1 Fl 11.2 ~ 20.5 mg/g
FREE] Ca2 1) 14.9 ~ 16.3 F1 12.1 ~ 17.2 mg/g(K] 2A).
BB R AE AR ) P R R S A e 1 S A S RS
5 BA AR (A 2B, 2C), Hgm 1 it
AN IS 53 I KO Y 66.67 ~ 68.33 il 64.00 ~ 67.00 12
THE] K2 ) 76.33 ~ 79.67 F1 69.33 ~ 74.67; i Fhf it
FIZNIAS S N Cal Y 68.33 ~ 79.67 FI4%F] Ca2 1Y
66.67 ~ 76.33([&1 2B). HARI L EF A RCE 1550 DA
KO 1 56.01 ~ 62.33 1 52.00 ~ 54.33 $£73 K2 ¢
63.33 ~ 67.00 Fl1 58.67 ~ 61.00; [AIRFEI A\ Ca0 1) 60.67 ~
68.33 1 52.00 ~ 61.00 FF#%] T Ca2 19 56.01 ~ 65.33
F152.33 ~ 58.67(F 20).

*
=
=EN

R4 A AREHIRE X B A R AR & S AR

b iy sic] K3 FTT
I(mg/g) Z(mg/g) H(mg/g) I (mg/g) ZE(mg/g) H(mg/g) (mg/g) Z(mg/g) H(mg/g)
K0Ca0 13.08+0.55¢ 6.71+097e¢ 441+131c 17.63+1.50d 3.06+0.17b 744+096b 1683+125cd 734+151c 531+0.74c
KOCal 2324+032b 8.80+082bcd 9.30+053b 2248+123d 4.74+0.07a 7.67+2.08b 2256+385bcd 9.18+032b 9.37+0.76b
K0Ca2 24.46+330ab 10.77+0.73a 10.64+0.77ab 29.75+257a 5.17+0.13a 10.72+0.89a 29.54+5.50ab 10.44+0.59ab 12.71+1.09a
KICa0 1226+1.19c¢ 7.65+0.51de 526+0.65c 17.86+1.56d 3.10£035b 6.00+0.73b 1837+146cd 6.73+042¢c  5.08+046¢
KiCal 2447+174ab 9.48+020abc 9.72+1.01ab 2343+2.67d 4.80+06la 6.66+141b 23.72+3.01bc 9.18+0.55b 9.53+0.51b
KICa2 2625+120a 10.69+0.58a 10.95+1.12a 27.78+0.33ab 530+0.75a 11.12+0.63a 3580+9.05a 1123+045a 11.98+0.78a
K2Ca0 11.94+023c 7.50+£091de 4.74+0.77c 17.58+1.50d 292+054b 737+1.08b 1497+142d 698+140c 4.94+0.09¢
K2Cal 21.87+1.74b 8.68+0.53cd 9.88+0.12ab 2522+296cd 4.63+0.08a 687+0.59b 22.80+330bcd 9.54+1.00b 9.27+055b
K2Ca2 2420+1.12ab 10.11+£1.17ab 10.10+£025ab 27.41+2.65ab 4.56+047a 10.89+08a 22.17+546bcd 9.91+0.69b 12.58+148a
Fx 2.6 1.34 1.03 0.08 1.83 0.87 3.97" 0.17 0.27
Fea 173.19™ 40.32" 130.46™ 60.36™ 57.28" 37.06™ 17.18" 37.49" 185.23"
Fx«ca 0.76 0.79 0.53 1.22 0.53 0.76 1.69 1.04 0.33
C
(A)KZCaO H (B)KZCaO © K2Ca0 s
K1Ca0 ! K1Ca0 K1Ca0 [
K2Cal 1 K2Cal K2Cal
KlCa2p Kl1Ca2 KiCa2 R
KoOCal H Ko0Cal KoOCal
K2Ca2H K2Ca2 K2Ca2 R
KliCal Kl1Cal KliCal [
B K0Ca2ff B K0Ca2 B K0Ca2 i
& KoCa0f! & K0Ca0 & KO0Ca0
K2Ca0 [ K2Ca0 K2Ca0 A
K1Ca0 K1Ca0 K1Ca0 |
K2Cal K2Cal K2Cal |
K2Ca2 [ K2Ca2 K2Ca2
K1Ca2 [ K1Ca2 Ki1ca2
K1Cal [ KliCal K1Cal
K0Ca2 K0Ca2 K0Ca2 |
KoCa0 K0Ca0 K0Ca0
K0Ca [ KOCal {N : : K0Cal |
0 2 4 6 8 10 12 14 16 18 20 22 24 0 10 20 30 50 60 70 80 0 10 20 30 40 50 60 70

1 5 AR5 (mg/g)

& 2

2.4 ERRSHE XTI MR & AR EF
S A
R 5 B AT K B A AR AR T T TOU A A A

AP IR DU

SAREHRERXERBEHESE. IMNEIRBRERITM

I LA 43

FIFZRA RN, 7EF T TR A A Wit P R,
FRAER P HR IR PR SRS, R Ca0 /KT
i 20.41% ~ 23.59% T3] Ca2 /KFET 15.87% ~
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18.31%. MASFIEBOIRTE, BRREAIA: A KD R
R A IEA R (P<0.05), M\ Ca0 7KF A 12.40% ~
13.64% TR Ca2 HKET 7.05% ~ 8.31%; {HAFALFIA:

A KBRS AR AP AE R PR A 5o, ek,
AR T RARAETAE AR, M K1 AKE TR
18.31% ~23.59% FI&3 K2 7KFHY 15.87% ~20.41%.,

x5 SRS HARE X EERFT IR 2 ARG SR AR FI R 2R A9 #20

fb ¥ HHEF (%)
Ui e nf k5
K1Ca0 155£0.50a 84+382a 13.64 4161 a 2359+582a
KiCal 2.03£1.00a 7.59+1.28a 11934278 a 21.55+4.36ab
KiCa2 115+ 1152 8.85+2.482 8.31£0.62b 18.31 +3.39 ab
K2Ca0 12340742 6.78+332a 1240£132a 20.41 +3.03 ab
K2Cal 1044041 a 6.72+1.75a 10.21 +2.95 ab 17.98 £ 4.92 ab
K2Ca2 0.69+0.28 2 8.13£2.00a 7.05+0.64b 1587+ 1.11b
3 i I 5 S AR WM A, AR S P A R R

30 HRKEHIEEEXEKEKEE
ARWFFE R IAEARER 3, B AE it AT LB
PEHEIRBR I A, B R 2500 A i 1 B R DA Rl
Htkm . ERSFRZMRER 1. BHZEARTEAR
DXy 49 SARSESP TR ZR, TR ) bt FH AR AE
WFFE R, VLG bl X5 0 ™ £ i 2 B A %) 485 o i 3
i, EEPAE R 315 kg/hm? I, A I 7= 1 R
P R A R BT Ly DA A 7 A
2 i 2 P A R e R R A R A AR g K
FE K1 A1 K2 7K JRRR A 25 PR TG I 8 i 22 52
X 5B S R —8, R R A9
g D A o 2 B ST TR TR R B, R
HH S ) i P 2t D R Ao e B AR A S TR - 1
JEESP-AT , E N 39 e ) s S S R [ R B A
B, RRACER IR SR, ok B b B ) e
3.2 HEARE PR KX IE bk FF 5 R R 220
P AR A K AR RIERBE 14 AT 2K, B IR 4
A HC 2 T R AR AR B K4
SEMA A R A RY, DT S A 55 40 W fig 0 DL SO &
Yoy B RE 118 Lawlor! ) & A MR B 25 G 1 94
T a AR AR, SRR A A K R E FIEY) S A
SR o ANHIFST 2 IR RE RS B B 3, JRAR A5 B
WIS R B0 & T S BB p #a i[RI, Bl AR
ARSI, FT TR i 40 B SRR
B AN R — TR UL B IR fb e A, W]
DL AR e Y pH, FRAREREE, PR BHEHEAE
A3 RO SR A W T 2 W L B A 1 49 it
FHREAIK, T2 Ca® T Mg ¥ 3 3 e A 3
T K" A B, AR s AR L, )

PETTA G R AW Pl tAh, Al R BAE
A RO T AT AR A B0 5 R R AR PR, Bl
HHAEAT DU , BIZR SR or AN W ) it #4720 e (% 3).
P T F T ISRt AT LA 25 B MR PO TOUS )0 5%, BELOT 1Ak 2
FHAE G, R FOGA W1 i R A6 B, ST
TR, 4w A i o A
3.3 ERAKRSHBEEXTEREERAZNn
AR B2 — T 5 2R AL L R 3 A X S
DATH AL AR R A A B AR A L T AR o5 0t A
(¥ 1%, ZIEFE 5.9% MAEHEZARED, KL S
AT LA Y foe i M0 DB S M 3B AR g, A 15% ~
25%, XAl e AEE A AR | ALH L) R 2
WS RABI R, REFFPRINESHE
ARHY 4 ARG JE A R 21K B K326 i Bl AR B
Wi Tl 87 SR A A i AP A A B
AR . R AR DL AR R T A5, et
IEAGHE ) S5 AR R WO B ROC R, LR
pH. JitHl . 7K 26 LS 2R 7T 2o i R PR
W AN, ABIF S 45 R B A A7 R o
Jit FH FAARAFL AR ) SR A IR AL, JE R BRI P ) B HE
FHA o R b 3 vl A A A IR A AT LB vy 0
pH, BUE TSRS, XA B R B2 Y
FEHEFEF , W B i R A P72 e B AR
T 25 R A AR S, [ i 2 5 S - 1S | 4
S SR PR LT E U7/ Vi & 2 e
IR R IR | 85 . BRI A S BTAE R, it
HESM R VEY AR 2%t 48 K Al SRR Y
JEPRI AT R AR Y Ca™ . KT S LI E T
WA R, SRR Ca®* 455 KT 7EAR 5 A
JRRE b S AR AR TE 4, o P RAR R ) RO =
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34 FREMEM T SHEMAYEIL

M5 B A X A AT AR, HIX 225K,
ARSI, EL S PR R A AR LA 300
A p AR DCRAFL RS R 4 2= FH 2R 2924 K0 290 ~
300 kg/hm’(N @ K=1 : 3), [AfHiEH 1 500 kg/hm® A=A
JRBE A 2 ARy B 1k SR A LA Rk R SRR AR
LSRRI, TE AR FH O & e Mok R I
T, HARRRERACA PRI, 5 30 5 Bt B
B AT KRR R T AR AN B PRI, R
SRR e B2 - BRARf AR A1 K 330 kg/hm?,
BB AR AR A K 660 kg/hm?,  [a] A 4 4F Jic it 490 1
(K,0)412 kg/hm*(N : K=1 : 4), AHF58 T 2R
55, FARAEE SR ERAAE AR, I, B
SR T2 A K RN LSRR 563

4 g

1) A5 e 08 FE SRR B AT HAIG, 3 it P
JE(N : K=1 : 3)RBUEFE LGN i . 77 H . 5L
151 S B0, AR T A S Hid
R P SO AN I, TR R AR

2) MRHFRR SR FIERHSRE S A K =
P BE I EEATG , o B 0t FH A A B 240 i R R
B, B EA SR A R AL, R
AN T B o A0 IR0 FE A SRR k4 A A it FH AR A
JK 330 kg/hm?*, ol B4 it FF 2B A1 7K 660 kg/hm?, [w] At
it 40 B (K,0)412 kg/hm? , 5230 + 3 kv 55 40 - 440
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