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Effects of Combined Application of Commercial Organic Fertilizer
on Soil Fertility and Fruit Quality of ‘ Honeycrisp’ Apple
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Abstract: Excessive application of chemical fertilizer and insufficient input of organic fertilizer commonly

exist in apple production, which leads to poor quality and low fertility of soil in apple orchards. It results
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in insufficient nutrient supply to apple trees and affects the yield and quality of fruit. Therefore, it is of
great significance to study the technology of reducing and increasing the efficiency of chemical fertilizer ap-
plication, fulvic acid and silicon fertilizer, and soil improvement, in order to promote the green, safe and
high-quality development of apple production. In this study, the changes of pH value, organic matter and
nutrients contents of soil, the growth of leaf and the fruit quality of ‘Honeycrisp’ apple under different
fertilization treatments were analyzed. The results showed that after applying commercial organic fertilizer
combined with microbial fertilizer, fulvic acid and silicon fertilizer, and soil conditioners, the pH value of
soil was decreased, the organic matter content of soil and the contents of available nitrogen. phosphorus
and potassium were increased, resulting in the increased fertility of soil. The effect of commercial organic
fertilizer + fulvic acid + 1/2 chemical fertilizer, had a bettr effect on soil amendment. The SPAD value of
leaves of ‘Honeycrisp’ apple was increased, and the accumulation of N, P, K, Ca and Mg were increased,
which promoted the growth of leaves. At the same time, the contents of soluble solids, Ca and Mg were
increased, while the titratable acid content was decreased, resulting in the increased ratio of solid to acid.
Overall, there were no significant differences among the three treatments on growth and nutrient level of
leaves and fruit quality. Based on the analysis of two years, the treatment of commericial organic fertilizer
=+ fulvic acid + 1/2 chemical fertilizer had a better overall effect.
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1 #MRERE
1.1 K5e 44

G A TRV AT R B R K 2 &R FH1EL, b AR 4 108°20", d64h 34°27", 14K 500~600 m,
EBRIR 9.1 °C, HIIRZE 10.5 °C, 4R 2 29 °C, AFERE/K S 550 mm. HHEREEE 4. DI R bkt
BENb R\ bR S, FPIREL S M26. T 2016 4FFZEM . MATIEN 1.5 m>X4 m, BIE N & YiEE.
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F1 RBETHEEATR

H B BB Sk i 7 H B0 R
= b b1 I JIE B AR H i ’
URFE -+ 8 o (R
PO 1L e 1 kg EHNE 0.3 kg+0. 3 kg 0.2 kg
T1 WA +HEE+1/2 /8 2 kg+2 kg+0.5 kg 0.3 kg+0. 3 kg 0.2 kg
T2 B A IR+ +1/2 468 2 kg+4 mL+0.5 kg 0.3 kg+4 mL+0. 3 kg 0.2 kg+4 mL
T3 RIA AN+ B RR +1/2 fbA 2 kg+50 g+0.5 kg 0.3 kg+50 g+0. 3 kg 0.2 kg+50 g

1.3 MEXNBERFE
1.3.1 wFAARXIARm 2

2019 4EF0 2020 4ERY 6 —10 H LA, f#i ] SPAD 502 -4 Z AL @I i A SPAD {f (-4 R A X &
). BRI E 2 B, 5 BRI RO — AN EE L WE E R, Eeh e E . 5k TR, 2019 4R
2020 4F 8 At /MM A N, P, K, Ca, Mg 5 &2 4045

K H. SO, i H, O, JriEia TR, Mis a8 A sh i =0 B A0 (AA303040487, 8 SEAL) Il E
N, P 580 i JHE 6 T (M410 blue notes, EINTT A WAL EAEABRA R, FeEDME K & &, R
HNO; B H, O, i &M A TR, FEF I Hr{ (PinAAcle500, H14 R R BRALERA R A, 2 ED Il
€ Ca, Mg Jiitk 7345,
1.3.2 RE&BFIHARME

2019 4F | 2020 AF RS MU R BB R AL, WAL FRBEMLIE R 30 AL, W E R R L SR SR AR
7. RAMESEBRATOCALAL-T, ATAGO "hESr 2 H], H A W o] % P B IE Y (TSS) He il o 28 7 i ke
50 %55 . RE #E R E i (GMK-855, G-WON, Korea) Il %€ AT i & FR HL 4], 5B RR 1L s R F 45 (022
IX(CR-400, ZREERBFEHR FAUGARAA, HA, MERT 4 DAR LRI L a7 fH, LL4 WINGE
(47 S R i R SE AR N AR AR AR, JFIH5E CT . CI=1000a" /(L b").
1.3.3 LZEAXIRAFN T

T 2019 4F | 2020 AEEFE B RT- 50~60 cm i [l R BEBEHORE 2, E 45 0~20 cm, 20~40 cm, 40~
60 cm MY+ HE, RAAEIREL 5 A5, A2 IRA) A BB R pH TR ZEHT ST2100, BEEHH A
B F], EEDME pHAH, 55— KTk B, W€ + 30 SRR . 8 DA DL i 4 4. R
A B HT AL CTOC-L, 8 HHIAERT, B 49 W & + 54 Pl 'mﬁﬁﬁamkiﬁﬁuumwmww%
SEAL, 7 [#) I 5 8 %0 8 R AR 5 K MG BE 31 (M410 blue notes. BN A5 WAL 2§ 1 A PR & 3%
D) 0 7 3 R
1.4 HIFEHH

HI Excel 2010 1 SPSS 20. 0 #{4F 347 804l G2 1t 53 #7 » I8 H one-way ANOVA J7 ik X%t 5~ 48 5t i 47
Tukey 5% (p<<0. 05).

2 H#REHSW
2.1 HmENBERENRELENI N
2.1.1 3 pH /A

3ANEF Y, 2020 4FE4% 42 10 pH AR 18 2019 AEA BT R, IR H, BASAILIERES ., & 12
3 pH (A HXF A A R R REAK. PI4EIR], T1, T2 &4bHJ5 20~40 cm + /219 pH EIK T X8 H 22 5
HEI2EE S, T 0~20 cm BEALS X AL 22 5 g8 s T3 A&+ 2 pH EWMFX A 2R
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AR S, FBRARIRIE 1. 91% ~4. 38% (3% 2). "I WL, R & A HLIE BC il B 0% 5 14 1 B A% + 4% pH A, LI
20~40 cm )2 BALK I, H T3 & A HLUIE + B IR +1/2 L0 4b BS & + )2 pH (B FEARIE 85K
XA Rk B R S SR R L PRI L pH (B A4 BE T T R

*x2 BWREVBERMEIE pH ENZMW

e 2019 4F 2020 4

0~20 cm 20~40 cm 40~60 cm 0~20 cm 20~40 cm 40~60 cm
Xf HR 8.37+0.01a 8.45+0.03a 8.52+0. 04a 8.16+0. 10a 8.25+0. 06a 8.16+0. 06a
T1 8.3140.07a 8.36+0.02b 8. 44-+0.03b 8.1140.02ab  8.0740.04bc  8.0540. 03ab
T2 8.3140.01a 8.3840.01b 8.5140. 00a 8.1440. 03a 8.1140.07b 8.0240.0lab
T3 8.2140.04b 8.2140. 04c 8. 1540. 0dc 8.0040.02b 7.99740. 04dc 7.8840.16b

W RS AR R NG 58 508 22 R AE 5% K P A Geit 2% 38 X
2.1.2 EREAIK

3 AL FEXF 0~40 cm 2 A HILTE Y 5 i O R[], X 40~60 em £ R MR K. 5 X AR
I, T1, T2, T3 ZFMAEM 20~40 cm + )2 BA PR BT /-89 W 34 m . H 2019 48 3 ML 0~20 cm
+EA BT o BB AR T R 2 R A SRR X, 3 AL R IR 2 RS TR (R 3). RO
F . WA HUIE B BE 98 35 1 )2 (0~20 em Fl 20~40 em) 3 d A HLT & 43 %1

3 BmEVNBRENTEFEINRFAESHNZN g/kg
b 2019 4F 2020 4F
0~20 cm 20~40 cm 40~60 cm 0~20 cm 20~40 cm 40~60 cm
pogiiit 14.6740.14b  12.17+0.14d  9.61=£0.03a 14.904+0. 32ab  8.200.17d 7.68+0. 29a
T1 16.2640.13a  12.9340.12¢  8.6940.08b 15.2920. 20a 9. 8840. 52¢ 8. 2840. 30a
T2 15.9440.49a  15.4340.29a  9.32740. 15a 14.27240.48b  14.86=0. 30a 8.3340.01a
T3 16.1040.20a  14.1440.02b  9.30+0. 19a 15.14+0.03ab 11.6320.05b 8.2040. 23a

W RS AR R NG 58 2R 22 RAE 5% K P A Geit 2% 3 X
2.1.3 EEHAR. B HRAEIH

PIAETR] S 3 > 4h 3 A 38 OO B 40 B AN [l B B e T B HL S5 2019 4EAHEL . 2020 4F 0~40 cm +
JZ H o BT A BCE TR, T 40~60 em )2 BAR[R] 22 55 ORI, 2019 4F 3 S Ab B4 4 2 Ak
R B T B H 22 R Gt oF 2 S, BEINE BE 8. 6306 ~25.91%, H T3 B3 & T T1 A T2. 2020
AF, T3 b FR A 4 2 BRI A B e T R H 25 A Ge vt S, B MIRE 6. 3726 ~44.00%, JF H AR
BEET TLM T2 A GE O, BEHIRT A PUIEECHE AT DL 3w AR, B T3 b B R 447

PHAEIA] . 3 A b B A% 38 o A58l T e 43 B0 7 T X R, 45 A B ) 36 A 22 R R4 124 . 2019 4R, 5
XFRA G, T1, T2, T3 AL 0~20 cm 4 )2 0 BOCHE BT & 43 B0 N 1 40.48% . 9. 7526 F1 30. 05% 5 T1 4b
B 20~40 cm, T2 £b¥ 40~60 cm + )2 AR E 2 5 AH G % 8 . 2020 4, T1, T3 b3« + )2
BT IO 43 B v 6 R B 4 R 21,8196 ~34. 06 %, 16. 26 % ~57. 58 % ; 1fi T2 4b¥E 20~40 cm
MM 40~60 em 4 28 X IR H 25 54 Ge 22 2 (3 5) . Ud B R A A AL TRC it R 44 1Ry - B8 o skl T
Oy E . AN TR B ite A B U] 22 R TSR 1 R L

P AE (], 3 A Ak B - S8 A0 5 RO Rl R B R T IR T AR BEFE 0~20 em, 40~60 cm 2
R RCEP AR RO T B, T2 AR 20~40 em A R T B, T3 &b HEAE AR (8] 45 4 2 b sk e R
OB TR R, BEINE B 6. 240 ~30.87% . ZERAGITEE L (R 6). UL & A HLIE B £ =
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T A AR I K. T3 AR BEROR A
25 b R A HUIL TG RE A 1 I b R AR B BB E DL T3 (RY A HLIE + B IR +1/2
PERE ) Ak B8 25 250 R AT
x4 HREVNEBEENTEENTRRES BN mg/kg
2019 2020
A 0~20 cm 20N4Oﬂ§m 40~60 cm 0~20 cm 20”40ﬁ§m 40~60 cm
X g 47.97£1.51c  44.1540.42c  40.44%£0. 15¢ 55.7240.53¢c  52.16£1.12b  40.342£0. 90c
T1 54.80+1.81b  47.4441.09b  45.48+1.41b 55.80+0.17¢  52.99+1.76b  44.45+0.55b
T2 52.11+0.77b  48.074+1.23b  44.46+1.05b 59.70+0.26b  54.40+0.87b  42.91+0.97b
T3 60.40£0.29a  54.99+0.65a  51.5541. 36a 67.58+1.75a  60.31%0.65a  58.0940.42a
T B ENG 8RR 22 278 5 VKA S it 38 X
x5 HRBAVBEENTEENHRES BN mg/kg
2019 2020
o 0~20 cm 20N4Oﬁ§m 40~60 cm 0~20 cm 20N4Oq§m 40~60 cm
xR 56.084+2.00d  47.95+1.35b 3.95+0.54b 59.28+0.60c  37.6941.31c 5.6140. 31c
T1 78.78+2.46a  52.1541.34a 4.134+0. 33b 79.47+5.10a  45.914+0. 85a 7.0840. 80b
T2 61.55+1.34c  41.03=+1.11c 7.20740. 29a 59.44+0.39¢  41.36%40.79b 8.63=+0. 30a
T3 72.93+£1.49b  22.4341.42d 4.052+0. 29b 68.92+4.38b  44.32+1.33a 8.84+0.42a
I ARG S8 RIS 22 518 5 YK TP A gt 5 L.
6 HRAVEBEENTEEIXARES BN mg/kg
2019 2020
A 0~20 cm 20’\'40q§m 40~60 cm 0~20 cm 20N4Oq§m 40~60 cm
pogiis 163.22+1.54c  99.56+1.81c  85.30+0.94b 229.75+5.15¢c 204.2543.15¢ 132.00%1. 31c
T1 169. 34+ 1. 54ab 100. 07+£0. 00c  100. 58 £2. 37a 266.50+5.32b 212.7540.89bc 143.75+1.39b
T2 166. 79+2.83bc 122.99+3.57a  87.34+2.83b 236.00+2.27c 215.0046.55b 140.75+2.05b
T3 173.41+1.54a 106.184+2.18b  96.51+1.81la 277.0044.34a 233.25+3.65a 172.75+2.31a

W [OR RNG 5 R R 2 S AE 5 %K P Giit 24 X
2.2 BmEVEEREXN“ER"ERNFAZI
2.2.1 *th SPAD A

1E 3 AL HRIE], PAERY I B SPAD (HAEBEAR [ 22 BRI, T1 A3AE 2019 4F 7—8 H . 2020 4F 7 H B
A SPAD & T xR, T2 AbFEFE 2019 45 7—9 H . 2020 4 7 AWt rf B SPAD {H & T8, HESHHE
GeiteE i X i T3 ARBEER 2020 4F 9 H it Jy SPAD {E g =5 % JR AL, PIARE AL B )it i SPAD {H ) T
SRR, H2E A Gt w g X, WAniEEE 2.61% ~8.69% (& 1). 60 Ry & A HLIE BC it A BY T 32 & o A
SPAD fH, Bk UL T3 &b P B 4.
2.2.2 vFR AKX

2019 4F, SXTHEAHEL, 6 A A9 BF 3 ANy ik R X i o BROEL 22 O e vt o i S, B i
4.41% ~26.70%. 2020 4F, BR T1 A3 8 H BF A M JE K @ T % BA0, A i a] 25 A 3 2w T 0 R HL 22
SAEGERE S, MR 7. 12%~18.91%. 3 A Ab R[] R A 22 O, {H DL T3 Ab HEAE R
R EER = (R D).
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0r owm mm “I' oxm mm
70F ®T2 B T3 70F BT2 B T3
aa 60 |- b b abab
& p ab? =
o § or %
= X @ N
A \ a 4 \
g N 2 N
7 § 2 %
§ %
\ | .
& 1 o U B 1 = 1
7 6 8
B B
a. 20194 b. 20204
HE A B AR NG FRER R 22 278 5 %K A S5 L.
Bl AREVEREN“ER"ERMNF SPAD BEHHEIE
x7T ARENEEEN“ER"ERMTFEHENEIG mm
A0y fib 7 6 A 7A 8 A 9 A
2019 Xif iR 29.4540. 22b 37.254+1. 88a 44.804+1.75a 32.93+0.63d
T1 31.1540. 62a 36.6540. 39a 44.2542. 26a 37.1540. 75¢
T2 30. 7540. 66a 37.0340. 46a 45.2540. 34a 39.3540.96b
T3 31.0140. 64a 37.0040. 46a 45.45+0. 69a 42.85+0. 68a
2020 %t B 28.5040. 43b 28.8841.99b 29.14=41.16b 29.03=£0. 85b
T1 30.6840.71a 32.9840.72a 30.73+0.81b 31.28+1.05a
T2 30.5340. 74a 32.2040.51a 34.6541. 24a 32.05+1.11a
T3 31.5840. 89a 33.9840. 66a 33.2540. 82a 32.0840.55a

W BRI NG T 305 22 S AE 5 %K FA4 Geit 278 X

PIARTE], 3 AN A 3 i A L T B R R 2 6 BRI AT AN [ R B . HL 2020 A 1 e B R A
BT 2019 AF. AR [A] T3 Ab 3 E b T AR e T A 4G 2 T R IR O T A S i 7. 76 06 ~
22.22%, AT TR 12, 63%~32.38%), HESAGIFE L T1 AL E - FTEBR 2019 4F 8
AL BN TR 2019 4 9 A4, ARSI EERA G228 X T2 ERAE 2019 4 6—8 A
R, 2019 4F 7—8 A A M TR A, HATHE 3 5 X R 22 g i B L 3 A A B )R Ak 2
SHGEI 2 LR 8).
2.2.3 "ThAERAERESH

3AMALEE, PIAERIM R N, P, K, Ca, Mg JUHR BUhE 40 805 X5 BOAH L 348 A RV B2 35 m. 2019 45,
T3 bR Fr NP Bt 0 8ol TIHABALFE, H 22 %A g0t 22 8 X, 400l b X BRGE 5. 2600, 9. 1400, HH
kb B2 5 % BB 22 5 R G144 s T1, T2 Fil T3 AbBER R K, Mg it/ 80 m TR, HERA SR
M5 3 AARBE Ca i 4 B0 Frdfin, (EAL T1 AbFE5 % B8 22 58 et % 8 . 2020 4%, 3 MR BEERE /- N,
P, Ca, Mg i 83 m TR, HER A S0 X K Fia o 8b T1 AL, A 5% 2z 73
Tegeit = E . RIS, 3 NALREIR TR Bt 4 8025 S Rt 5 3 30, T1 b B o0 2 5 i 43 450
TS & (R 9.
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X8 HRENMEEEN“EREREMHAEMHERENEHTFRENZI
A Eisky b 3 6 A 7 A 8 A 9 H
2019 [ERURE I pogizt 84.23+3. 36b 93.08+1. 54b 92.33+1.69b 92.18+1.59d
T1 95.55+2. 99a 99. 73+ 2. 50a 94.13-+0. 48b 95.23-40. 59¢
T2 88.6042. 55ab 96. 65+ 2. 18ab 93.28=+0. 81b 103.18+1.85b
T3 94.05+3. 61a 100. 30+4. 23a 105. 0342.59a 106. 6840. 95a
FEN L iy X & 32.4540. 22b 34.98-+0. 49b 37.43+1.09¢ 41.2341. 54b
T1 37.45+1. 34a 40. 60=+2. 75a 41.90+0. 88b 42.934+1.09b
T2 35.70%+1. 16a 35.6040. 72b 38.60+1. 70bc 46.3040. 90a
T3 36.55+1.58a 39. 88+ 2. 28a 46.65+2. 27a 48.3540. 22a
2020 [ERl Y, POl 66. 632. 30¢ 62.8841.21b 65.8342. 34c 76.6520. 92¢
T1 84.03+0. 72a 72.934+1.03a 83.14+1. 67a 89.43+0.57b
T2 72.7840. 29b 74.30+1. 18a 81.19+1. 69ab 88.28+2.95h
T3 74.95+1. 37b 74.90+1. 21a 78. 46 0. 92b 93. 68+ 1. 04a
BT E popiel 22.90=20. 80b 24.5541. 76b 25.86+1.09b 32.1840. 46b
T1 28.45+1. 18a 30. 40+ 1. 10a 35.80+0. 75a 41.9340. 39a
T2 26.15+0. 70a 28.70+1.51a 34.20+0. 61a 43.30%£1. 42a
T3 27.38+1. 28a 29.00+1. 29a 34. 06+ 1. 04a 42.6040. 93a
o FAIRFENG F R RN 22 57 5 UK PR G5 E L.
x99 ARENERENER"ERMTAFEFTERESHNOEMT meg/g
2019 4 2020 4F
G .
N P K Ca Mg N P K Ca Mg
X 27.7840.12b 1.9740.02b 7.5620.63c 2.54£0.14b 2.66£0.06c 28.80£0.59¢ 2.57£0.06b 6.71£0.04b 2.08%0.20c 2.15£0.07c
Tl 27.8640.31b 1.9940.00b 9.35+0.12ab 3.1440.27a 4.33+0.32a 32.0320.30a 3.10+0.17a 7.2440.04a 4.6040.31a 4. 36+0.29
T2 28.1440.32b 1.9840.01b 8.83%0.37b 2.73+0.04b 4.26+0.48a 30.69+0.61b 3.0440.06a 6.9040.22b 4.4340.27a 3.13%0.13b
T3 29.2440.59 2.1540.04a 9.88%0.19a 2.6140.10b 3.5440.20b 30.0740.36b 3.0340.10a 6.7240.04b 3.2440.14b 3.00%0. 31

RN o8 R 22 R AE 5 % KT A e 3L
2.3 BmENBREMN“ER"ERREINZNI
2.3.1 REI W R

5 BEAH LG . 3 AN AL 36 S BSOS T A T R, R B R . RS ARG K, B R A
(CDFE R, I A B 5 52K /)N B 5% 0 AR G55 g WY 58, i o SR T 35 H0OE W0 i iy, L & AR i 5 PR AR [ L T2
Ab TG S SRR S AN LRGBS AT . 2019 4E, T2 AbBERAR R RS TR A Z R A ST EE L. o
BN T 12.9496,9. 16 %6 F1 5.16% , H YR MR & T T1, T3 AL H 22 % A 412 ;s T2, T3
Ab A A LE G RE BB AT 3G N, H S B2 ) 25 R IE S R L. 2020 A, 3 A A B SR S AR S B Y 52
W5 2019 AEFE A G, Horp T2 A FEAR SR/, B O TR, AR TR B B E R BT
12.63%, 8.93%, 6. 622 F1 40. 04 %, T1 Fl T3 &b Xf 5 52 HE 4 bn 7 28 7 W W A9 52 e (3R 100, Ui W Ry
st A7 HIL IS et B 6 012 1F SR S 486 R S S 25 .
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F10 AREVNEEEN“ER"ERRIIINERFBZIE
Ay b # R/ g 1%/ mm K42 /mm HIE T8 ¥ Bl 5 % (CD
2019 X R 240. 98+38. 90b 65.96=+0.53b 85.454+1.11b 0.774+0.01a 15.18+t4. 94a
T1 248.07+£7.02b 68.2243. 32ab 86.2340.62b 0.79+0. 04a 20.6144. 86a
T2 272.16+t14. 84a 72.00+1.01a 89. 86+ 1.52a 0.80+0.02a 23.42+4. 66a
T3 248. 48=+4. 85b 68.40=+4. 13ab 86.3040.53b 0.7940.05a 16.91+£2. 95a
2020 Xif BE 236.40£10. 70b 62.0442.37b 81.514+1.77b 0.76+0.02a 14.41+1.95b
T1 246.86=+9. 23ab 65.4141. 74a 86.1442.77a 0.76+0.02a 16.34=+2.03ab
T2 266. 26 3. 24a 67.5840. 22a 86.9140. 82a 0.78%0.01a 20.18=+2.92a
T3 257.69=+9. 76a 64.94=+1. 33ab 85.7841.98a 0.7640.01a 14.96£1. 09b

W [WBUAR RNG FRE R 2 R AE 5 %K FA Gt L.
2.3.2 REAERR

PIAE ], 3 AN Ah R — g BB b s e TS SRR S N 7R T
TE Wy L 90 38 T, AT E R LG T R, TR L MG R, SR S ME R i, (E A B )RR R 22 ORI . 2019
AR, 3 AN Ak B AT P TP b SR IR 22 R TR g T AR X, (AT E R W R AR (AR AR R 27, 08 %%
~47.92% , T1 Ab 3 & & fe k), PR R L S R M T W AR, (AR i m . H T2 &b
P TR, 28 A5, 2020 45, T3 KB T M R W) et IR R . H 22 SRR Sii ok
BSC, AH TR GE R WS G s T1, T2 Ak 31 AT 3% 22 iR L AR T % B, i R AR L TR IR, Ho2E A gt

TS5 4% b B R G G, RE R AR AL R B R (11D ZE b, R A PR IC E BE % Bl 3 30 R RS2 N 7
a5, T SR B R AR AT R A TR DA T 4 O [ IR L

o 55X BRAR BE L, BEAR B AT A T

11 HHRANEEREMER"EREINERRIIM
0y JOEL] B HEEIES % AT ER/ % i R bt TEJE/ (kg » em *) MEfE/ (kg » seo)
2019 4 Xt R 13.23+0. 45a 0.48%40.02a 27.714+1. 23¢c 0.22+0.01a 5.1040.07b
T1 13.554+0. 64a 0.2540.02¢ 55.03+6. 20a 0.2540. 02a 5.1540.03b
T2 13.7240. 56a 0.3240.06bc  44.57+8.92ab 0.2440.01a 5.3440.05a
T3 14.014£0. 61a 0.35%0.05b 40. 9444. 99b 0.2440.00a 5.1440.07b
2020 4 Xif HR 11.31£0. 50b 0.37+0.03a 30.46+2.79b 0.20+0.01a 4.974+0.18a
T1 11.900. 37ab 0.2620.06b 48.154+13. 59a 0.2240.03a 5.1240.15a
T2 11. 9240. 53ab 0.23%0.03b 51.9147. 55a 0.20740.01a 5.1740.05a
T3 12.4940. 49a 0.4140.02a 30. 80+ 2. 23b 0.2240. 00a 5.1740. 00a

i FAIARRNG 7
2.3.3 R%ECafe Mg i E®

PIAET], 3 AR FSE SR SR FIR P Ca, Mg
R T IR H 2SR G S RERER I Mg i

i Ca A1 Mg i

A HE 2019 AFIR P Ca., M Mg it
R

B Ca, Mg it

HER R 72 R

SRR G EE X

R T I H 25 R A S

Bt s B AN FERR R . T1 AR RIR A b Ca i
SPRCB A IS T2 A FRAE 2019 4EREC L SRIN
BB ETXR, HZESFAGH4E X, 2020 45 R G HINE 5% 822 3 8248 X T3
HGR12). BiWTRT ah A PUIE RS it A B T2



% 14 RKEE, F. AmAsetisd RE LERAFBRFRRER AR 73
12 ARENEEEN“ER"ERRIEETERESBNZ T mg/g
Ca Mg
Ay Qb
R KA P KA

2019 Xt 1R 0.48-+0. 04c 0.372+0.01c 1. 624+0.03b 0.45+0. 03¢

T1 0.6520.03b 0.5840. 06a 1.714-0. 07ab 0.80=40.07a

T2 0.8540.03a 0.4640.01b 1.88+0. 06a 0.5940. 04b

T3 0.5040.01c 0.6440.02a 1.81£0.12a 0.5640. 07bc

2020 X fR 0.65+0.03a 0.49+0.02b 0.84+0.01b 0.38+0.05a

T1 0.6540.02a 0.8940.03a 1.07+0. 14a 0.3940.03a

T2 0.7340.01a 0.5540. 05b 1.010. 04ab 0.4040. 04a

T3 0.8140. 15a 0.514-0.01b 1.012+0. 05ab 0.4240. 04a
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3.1 BRAEVRE M R E %R

SR B L P A 3, SR M e T . K00 A LT B A LR A A IR B AT
M 8 U 2 5 AR B P 2 U G2 R i B T O T O 4R L T S TR A
FACHED . A WU L W A G 2 AT G AU L A LA o (4 LR AT LA B 4 o 4 B
AT 98 - 498 1 5 40 T M O BRI R M 7 — A R L O A TR A P R 4R MR A (e
b ST PR A WL A B R B B - X R 2 R B ARG
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90 ORI A B
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HIPIUE B0 SPAD (i 2 WA HE 4 1 35 B0 A A T BT RS 0 o % g A i LR A LS T G o
SRESE A SPAD M. AL, R R O R A HUAE L AT HLAR 5 A G i R i A
PO B 0 258 26 ik DL K T 22 RO TE 10 . FEASRRSE R R B, A LR S L A R
B G o 22 A AT TR L T B R T R A B R R BRI R B AR R
A WL B B 05 0 P 0 15 T E o I, AT R P T R UM AR L R TR R AR S T e
B 3 T 2 I R ORI DR e . WA RSP T - e o 22 e
3.3 AmAVBEEENER"ERRLAFHZN

AFSE S T 3E Job B A WL o T L G 0 L S T e A o B R RSO R WA T 3
R L A 2R WG A WU G T T e B 5 1 AT O 5. SR e I 1 A0 T B
SRS T R L ST A T R 2 LR KO AR B E D RS R B, AR A WL AT L4
B RSB SR, T LA T L. B BN H U RE SR A5 R0 0 T E A Y. AR BRI,
ST 3o A LI T R A R R, SR PR PR B E A BTN . X 2 T R IR I 3 R
SRR R, S R

4 Zig

AR5 38 35 40 B N [ i A Ak BB S S SR AR L SER M R AR R S 3R RS A e AR bR i A 4k,
5T T A HLIE FC At A RN . 45 SR 3 B, 39t B 5 A PLAE O Bl btE B IR . B PR s RE AR, A5 Ab BB B R K T £
e pH A, BT A PSR - SR TR M T oA IR T A ). OF B, A AR BE T S
R F W ERK S EFRITENBER, BT R nE B ], BT 0T R L, 3O T R L,
HARS Ca, Mg B3B8 hn, i35 7R S0 8 B, PIAEMF ST 45 3R B, T3 A0 B “R 5 A LAE + 28 IR
+1/2 AIE” LR 5 RO T AT
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