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Quality and Efficiency Improvement Effects of UAV Remote
Sensing Combined with Biofertilizer on Precision Cultivation of
Protected Strawberries

Yuwei Chen*

Institute of Agricultural Resources and Environment, Shandong Academy of Agricultural Sciences, Jinan 250100, China

[Abstract] To address problems like extensive nutrient management, delayed pest early warning, and unstable yield and quality in
protected strawberry cultivation, taking "Hongyan" strawberry as the research object, four treatment groups were set up (CK: conven-
tional fertilization + manual inspection; T1: conventional fertilization + UAV remote sensing monitoring; T2: biofertilizer + manual
inspection; T3: biofertilizer + UAV remote sensing monitoring). Field experiments were conducted over two growth cycles (180 days/
cycle) to explore the effect of the synergistic technology system. Results showed that T3 treatment had high inversion fitting degrees of
leaf nitrogen content and SPAD value, with gray mold early warning accuracy of 92.3% (7-10 days earlier than manual inspection). Soil
available nitrogen content and fertilizer use efficiency were significantly improved. Compared with CK, T3 increased yield by 29.6%,
optimized fruit quality, reduced malformed fruit rate, and increased net profit per unit area by 64.6%. Conclusion: The synergistic tech-
nology enables precise strawberry cultivation, improves yield, quality and economic benefits, providing technical support for intelligent
and green protected horticulture.
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1.1 iR =

18 it 2 i ] v PR INE [ ZAE R,
2023 FRMEAIFIA 120 J7 hm?, F=&iid 350 J70,
FEAEZENE 800 {2TT [1]. SR, 4 i i e ¥ & RiAE
il = RO — 2 FoEEMER, Lo
KMAT, 74 “HERBEHE HgR, SHLE
FEOPORA (AR ERE AR ), AR
FAZRAN 30%-40%, [FIN51% HE#EFHIE 2], =2
SKBEWFE, NTIKKEFZHRILE, FENENA
HE CASEERR TRIFR A0 W, Je ik S N 4R B
FEo KRG, —RR R EMERRE , HEKEM.
e S R R SE A RIS e T i, SEREE
FAESENN, TR e &, R RE [3].

BERNEAR (T AVIER. V) S
BN (AAEYIRERL) BIRLE g oe Bk A i
HETRURES . T ANLE R SIS PEE. Pd
WL, LB 2 G R E I K
IR EER [4]; AR (SRR, Rk
HEREERE) AEcE IS, AR FIH
RO IR & (5] HBUE R 2 e
FET AN S A AERN H , §tz —F W R
REFR —— WA TC AN TE TS B R 53 R 2%
e, AR DORS (DL S AN A AR E
HIMFR R Rk, M8 IR - JEes - I —{K
ERITH R ARIR R |, RS A 7 W ZAL
S LRI RAEEE .

12 FRENX

AW EI I OME 5 B B SRIAE =75 T :
(1) HRBEEQNF: BRI ANZIEE RS
EVINERE AL A, By “BHRIE - FKi2
Wr - AERHEA " BIPARERTRE, Sl —FORRY
JRRRME;  (2) BRI ERR: B2 ek
BYHEG (L0 + B4 ANREY) | fRmEEM
RAEE. MRS ENRIERE, AT HR 4
AR, (3) WMEhFEIEA: FERMEF
AERLH & 15%-20% RIRGTIR T, SR8 25%
PLE. SREERA, RNBRBERELER, H#
BREETT 3t 5 AR AN S, IR EAEYRS AP
FRAERTHE I HEOARTE .
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2.1 IRGaA L
2.1.1 B 5 1%t
BORBLE A O, B s R

2 AR, EE 4 10 TR ENYEE
MFHXEZ (K60m. % 10m. & 3.5m) ,
KSR (25 30 cms 285 80 cm~ 17HE 50
cm~ FREE 20 cm) , FRAEEEE 90,000 #K /hm?. =
Bofs & REVEIE A 4t (T ETT A BE 20 cm, i f& 2 L/h)
AR fh U A5 e s VR T
2.1.2 T AN W&

Jo AN L& F K 98 Mavic 3 Multispectral, 15
o5 WERZ IS (BEREL 450116 nm. £RIK
B 56016 nmv ZL 7% E% 650X 16 nm~ 4130 % B
73016 nm~ TZLAMEE: 840116 nm) , KAT &
FE 50 m, MU Zr ¥R 3 em, PANE (578 &5 m A
0.2 hm?. EHECERA N RER W EH G (DI
Agras Management Platform) , ] H#4E A NDVI (14
—{AEHHEE) « RVI (HEREHFEE) « OSAVI (i
L HIRAEAEHHER) SFHEBHEEL
2.1.3 AEYAER

S EIER R (1) E84EYEH (5
MiELZE AT 1X10'° CFU/g. JRERE 5% 10° CFU/
g) , HZRA R BB A b 85 J5 38 55 0F 53 il
WAk, (2) IEHEBRAEYE (JBEHERE & 20%;
N+PIO+K10>15%) , W | IIARFEAEY R A .
HWILADEI IR E (N 46%) « BElE %8 (N 18%.
PUIOL 46%) ~ AFERER (K10 50%) o
2.2 RIS FEANE
2.2.1 ¥4

IR E 4 MEE, BN 3 IREE, /MX
HFL 200 m? (10 mx20m) , BENLXAEHEY], B
ALERGNR

CK: HHUMEAE (FEAE: FRZE 300 kg/hm>+ BER
¥ 450 kg/hm>+ FREREF 300 kg/hm?; JBAE: AL
e REASIEHIRZR 150 kg/hm>+ FREREH 120 kg/
hm2) + AT (B 1R, eRERRN, W
HERAFEBIEC AL |

T1: HEHHEAL + T AVEEEN (8 10d K
71k, #F NDVI HFE#ENE, WiEFERER
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T2: EVACRE (FRAE: JEFERR AR 750 ke/
hm2+ B A54EYEH 30 kg/hm?; JEAL: B fEH.
REIZIEE SRR 15 kg/hm?) + ATk

T3: AWERE ([ T2) + FE ANIEREEN ([F]
T1, ETHAFRESERIEEEZEEREE,
TERAZAMEHE 20 kg/hm? B ESEVER; FRER
HIPE G AE AR Y, QOAS BT KA o

RIGEHAY 2023 429 H - 2024 4F 3 H (56—
Z) LV 20244FE 4 -2024 10 A (5 F) ,
2 MEKER, HttHEEER GRE. {REHEE)
[ H R A 7=
2.2.2 HRIERHFE

T3 AR “TEANUER + AR thiRE:
RIS 3 DR EL:

YMAS WA ER: £ 10 d AT I AN AT I,
RRZEEHG, REEEHFAS® (ET4u
BB 5l 4L M B PEAE B A y=0.052x+1.23,
R>=0.89) « M4t SPAD B (FT NDVI FA:
y=35.6x+12.8,R?=0.92) , [AlIN 81 f G SR IRHIE (20
IREFAFERE) AR R E KBRS0
e R &7 30%-40%)

TORTBNE . AR I DR a1 by R s A 1
TR —— WHEM RS E <2.5%, 1B 15 kg/
hm? B EEYEF; {EHH SPAD {H < 45, i 20
kg/hm? EEEYIER; HRMBEREWMEES (W
IREIRAIEABE ), WEHE 500 5 B 2F FAT B /K5,

BAREME: Wit e RS R A
W (RHIERE 20 m¥Yhm2 fEH] 25 m¥hm?. B
30 m¥hm?) |, BRCRAEVIRERL IR 75 E R i, i
MBI o

2.3 MEWH 57515

2.3.1 T ML IIFENR S ik

BRIV KIT/E, TEEN/NXBEYIZE 30
PRERE, SR AR 77148 LA -

A AEREE: RAVKERZENE (GB/T
5009.5-2016) ;

-4k 2 SPAD fH: RA SPAD-502Plus M4k 2
E (BRRINE 3 FohReEM, BCESE)

TR AR G AREL S SAREY Ll
KBRS «ERR R FEDTARAEY (NY/
T 3253-2018)
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2.3.2 HIESHEMRFR SRR

SrREE A TEHA. SUUIRE 0-20 om A
i (FUREURER) |, D& DU RFEFR:

AR SRR HOENE ;

+ 358 SR 0.5 mol/L NaHCO[ iZ12 -
HEPU L EIEE ;

- HGFRE : SR 1 mol/L NHIOAc 218 - X
JECEEIEIIE

TR RS & RA HISO-HIO IE -
B & F B R R SHEREY (ICP-OES) MIE .

AEREFI A2 AR (%) = (e
XHEFE SRR - THXERFSHRR) /B
MEfEE X F£rEE X100,
2.3.3 &5 ifEhR

B, 73 R (BREIREG 7d)
ISR RCRIE, WELD~E,; FNBEVLIER 30
A RIE it B ERR -

AAMEEIEYI S & RAFRHTEAE ;

AR C SR KA 2,6 - ~EEHEEIEN
7€ (GB/T 6195-1986) ;

AIMER S & RH NaOH FEENE ;

W RE . R E & SRS EE M L.
2.3.4 &R 7

SRR (IR &2, TEANUE L.
ANT) 5= (EEEEIRAN) , HHHE ARG
FIE: EFE = HEIA - BRA. EEEENE
ST (15 78 /kg) HHE.

2.4 BAREGEHi

X F SPSS 26.0 KA HATH AR J7 Z 75 M
(ANOVA) , Duncan & W EHEHITZ H LK
(P<0.05) ; %M Origin 2023 £:HllE % ; KA FEK

53581 (PCA) ERIIFEFR. RS &
JRHIRE D
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FET T (£1) . BHIN, T3 0B
RSB IEMER R=0.89, RMSE (¥ 5HRIZ%)
=0.12%, % T1 ZbF (R>=0.78, RMSE=0.18%) &
JEFEF 12.8%; M4k2E SPAD {H R E{EM R>=0.92,
RMSE=1.5, % T1 f&b# (R>=0.83, RMSE=2.3) &
JEFRFE 10.8%. X2 AN T3 AbHEI A4 VIR R L
HTHFN ARSI, WO THR RS E
T, 2R G GRS B R R T
T1 ZbPRAH HEAL S B8 R SR i . B9
ANE, HRAERARY, BRT RIEREE.

3.1.2 I EIERSCR

T3 AbFE AP 3 A T R T T A
(R 2) o BINMEKERN, T3 AFEXN KR
TS R 92.3%, B2 A TIKKS (CK. T2 AbFE,
TEWAZR 65.8%) TRE 40.3%, P EERT 7-10 d;
i FR P R RO 90.5%, A TLIKAETERT 5-7 do
P e E i WA AR S (MR AT
T3 WHRH R TR R AEZR (42%) # CK (15.8%)
PR 73.4%, BFHRURAR (3.8%) ¥ CK (12.5%)
A 69.6%. T T1 ALTH B EI I o A AL S B
P, HEEREERSY, RREERER (8.5%)
mT T3 (2.1%) , HFFERZREXE .

®1IAALBEAVNRRESKMENMSE (8, xts, n=3)

o HTRER i R B4t SPAD i R SPAD
(R?) (RMSE, %) (R?) (RMSE)

T1 0.78 £0.05b 0.18£0.02a 0.83£0.04b 23%0.2a

T3 0.89£0.06a 0.12£0.01b 0.92%0.05a 1.5£0.1b

R 2ARLERREMESHERR (BNEKEAHTLY, xts, n=3)

WE R B TR KB RN RERRER (%) WRREERERE (%) BARER (%)
(%) Al (d)

CK 65.8F4.2¢ 15.8+1.3a 62.3£3.8¢c 125%1.1a

T1 88.6+5.1b 7-10 8.51£0.9b 85.7£4.5b 7.2£0.8b

T2 67.2%4.5¢ 10.3£1.1b 65.5%4.1c 9.8+£0.9b

T3 92.3+5.6a 7-10 4.27%0.6¢ 90.5%*5.2a 3.8%0.5¢

3.2 TIBEHERIE IR
321 HEENER TS E

T3 AL - EERN R & B R & T At
M, HIro BNV EE (R 3) o fEHIR, T3 A
I HHEEM A S B (128.5 mg/kg) % CK (95.3 mg/
kg) T2 51 34.8% , TR &5 & (45.2 mg/kg) ¥ CK(32.6
mg/kg) TR 38.7%, HMWHZ & (185.6 mg/kg)
B CK (142.3 mg/kg) 125 30.4%; SRS, T3 4b
IR . B S B IVRREREAKE, 4
BIEE CK T2 28.5%- 32.1%- 25.8%, BT 1 SR
Bt T CK ACBRRIFR ik 5 EVIR I, SR
MAEE (78.5 mgkg) BACHAREAL 17.6%, FE
REEEZM; T1 AEBEESFFISEST CK,
ENESRSS ) i) S E e d (N TGSV EbuE 5 NI U
MEEAE) , TIERFEAEE (EC {H 2.8 mS/cm)
& T3 4 (EC {E 1.9 mS/em) -

3.2.2 fHARFE B 5 AR %

T3 BRI R & 5 IR R B
T HMAE (R 4) o FNERBEIIAN, T3 48
B SAER AR R (185.6 kg/hm?) %% CK (132.5
kg/hm?) 425 39.9%, RIS &E (68.5 kg/hm?) 4%
CK (452 kg/hm?) 185 51.6%, FFIEE (212.8
kg/hm?) % CK (158.3 kg/hm?) 4275 34.5%; Ak}
FIF R (RZE 48.5% HE 352% . FHE 52.8%)
5 9l 8 CK (& 2 37.8% B £ 22.6%. # E
38.6%) T 28.3% 55.8%- 36.8%. XJERN T3
SEFRFEF T AN LRI A VARG e, B 2
THEEAFEFTHNFED TR, XOEEAEYERE (0
GIRE. fRmiE) BT HIERsEl, TR

THR
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RIFEALELIERNFSEE (%H, xts, n=3)

SL] EHA (mg/kg) W (mg/kg) HEER (mg/kg) EC 18 (mS/cm)
CK 95.3+6.2d 32.6+2.5d 142.3+8.5d 2.5%20.2b
Tl 112.8£7.5¢ 35.8+2.8¢c 165.2+9.8¢c 2.81+0.3a
T2 108.5+7.1¢c 40.3*+3.1b 172.5£10.2b 2.0%0.2b
T3 128.5+t8.3a 45.2+3.5a 185.6+11.3a 1.9%0.1c
R AANEALEEKFIRREESENFIAER (BNMEKBRTELY, xts, n=3)
e R R R R TR TR PR REFIHZ WS AR BRI R
(kg/hm?) (kg/hm?) (kg/hm?) (%) (%) (%)
CK 132.5+8.5d 452+3.1d 158.3+9.6d 37.8%t2.5d 22.6+1.8d 38.612.3d
Tl 156.89.8¢c 52.5+3.6¢ 178.5+10.5¢ 42.312.8¢ 28.5t2.1¢ 452 %2.6¢
T2 168.2 £10.5b 60.31t4.2b 192.6£11.2b 45.6*3.1b 32.81+2.5b 49.5%+2.9b
T3 185.6%x11.3a 68.514.8a 212.8*+12.1a 48.5t3.5a 35.2+2.8a 52.8t3.2a

33 HET RS MR

3.3.1 FFERU

T3 AN EE "] D& T HMARE, HXR
WHAE S (R 5) « MANAEKEBA, T3 4H
B 15 5 B (42,5 thm?) %% CK (32.8 t/hm?)
R 29.6%, HPE—F/&E (442 thm?) 15
28.3%, B FrFE (408 thm?) 25 31.1%; —
FER (FHARE>250) 1K 85.6%, £ CK (62.3%)
1215 37.4%. MRIKEIRE, T3 ACERAYEEHRIGH
(PR 70%) M 25d, B CK (35d) 48% 10
d, FBIRT N TRUBSA. T1. T2 N~ B RS
T CK, HREFAHFEIEFR M DU 5 A
FE R T3 A IR 15.3% 10.8%.

3.3.2 LR

T3 ACFR AR A R T A T AT (R
6) o T3 PR ELANAEETE S & (12.8%)
5 CK (10.8%) 12/ 18.5%, HAEE C & (653
mg/100g) # CK (53.0 mg/100g) $27 23.2%, ¥
FREL (15.2) %5 CK (10.8) 2 40.7%; WiERZE
(3.2%) B CK (8.5%) %K 62.4%, FEE (045
kg/em?) #F CK (0.38 kg/em?) 2 18.4%, HEK T
RAREE. T1 AR ERC S, RLged
F C & & (58.2 mg/100g) {IXT T3 4b3H, HAFTE 0.02
mg/kg FIRZTEE (AREHE) ; T2 BB REATR
W, EEENEESBER T REFS AR, AENE
BEYIEE (11.5%) KT T3 L.

REARALEBEE~ESRKHE (xts, n=3)

fhgm BFrrE BoFER RS —IPIRR FrhR AN
(t/hm?) (t/hm?) (t/hm?) (%) (d)

CK 344+%2.1d 31.2%£1.9d 32.8%£2.0d 62.31t3.5d 35%2a

Tl 38.5%t2.5¢ 35.8t2.2¢ 37.2%2.3¢ 72.5%t4.1c 30£2b

T2 40.8+2.8b 37.5%£2.4b 39.2£2.6b 78.6£4.5b 28+2b

T3 442*3 1a 40.8+2.7a 42.5£29a 85.6*t5.2a 25+ 2¢
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®6 FRALEESRI MR (F=FWIHKE, xts, n=3)

fh ATATEETEY) B4R C AL E R L LY WERE R KRR
(%) (mg/100g) (%) (%) (kg/em?) (mg/kg)
CK 10.8+0.6d 53.0+3.2d 1.00£0.07a  10.8£0.8d 8.5%£0.6a  0.38%0.03d 0.01+0.00b
Tl 11.2+0.7¢ 58.2+3.5¢ 0.95+£0.06b  11.8+0.9¢ 6.8£0.5b  0.40£0.03c 0.02+0.00a
T2 11.5+0.8b 62.513.8b 0.88£0.05c  13.1£1.0b 55%0.4c  0.42+0.03b A H
T3 12.8%£09a 653*4.1a 0.84+0.04d 152%12a 32+03d  0.45%0.04a AR H

3.4 ZFF R 70T

T3 AR50 0 03 e T H AT (R 7) .
PR AN, T3 0B B TR B B URON (63.8
JIC /hm?) %8 CK (49.2 J77C /hm2) B0 29.7%:;
BEA (48.0 7T /hm?) % CK (39.6 57T /hm?)
o 21.2%, FZERITCANUE S EVRERHE AL
fn, EEFEE (15.8 77T /hm?) ¥ CK (9.6 Ji7C /
hm?) 3411 64.6%. T1 ALFRAVEEEUN (55.8 7L/
hm?) BEET CK, HEERZ 5 N TR
&, EANE (12.3 570 /hm?) (KT T3 4hFHE; T2 &b
R RCAEAR, HRF 25 MBI, FFRE (13.5
it /hm?) 5T T3 AbF.

3.5 MAFE AR R ERLHIEE S

TN LIB RS G A P AR ) 158 e 5 (42 Jo 4
MU, PTHERESR WM - i - R B
AR, BRI = MO

BARWRY . LAV ZEEEARmE 20303
ELSIRAANEEMAS, MERBEEETFESE
(R*=0.89) 542 SPAD {8 (R>=0.92) , [EI
FIRRGSUEFHEIRBR R ERES (KSR
BEASNSOEER) |, NSV SRR ED TR
SN EAE S ; AR AERHE I S R AR KA
M (BOFESIAESR) , HE—BRFA TN
FEEE, R RV AE KA S B R IRZE

R*R 7T AEALBRFREIT (WNEKERFEY, Bt /hm2, xts, n=3)

AeE BB AERHRRA REPEA TAHUEALEA NTRA JEBA 1A

CK  492+28d  8.5%+0.6b 3.2%03a 258+t 1.5a  39.6+24c  9.610.8d
Tl 55.8+t32c  9.2%0.7a 28102b  1.5%0.1a 235+13b  40.0*+2.5¢ 12.3£0.9¢
T2 58.813.5b  10.5t0.8a 1.2+0.1c 242+14b  385+23d  13.5%1.0b
T3 63.8+3.8a 11.2+0.92 1.5t0.1c  1.8%02a 223+12c  48.0*+2.8a 15.8%1.2a

EREBIEIAT . BT IANUEINERE, Hx e
LEVINERHER TR —— WA RS’ <2.5%,
BiEE SAEMEFILMNERER; £+ SPAD fH <
45, R DA 2R E A RIS, 9 Rl
Bt ey (AREZFEAE) |, ALY
B RS TUOE DR R B, BRI AR 2GR
BEFRTSEIR T “FRR - 4T BURSMEILEC, BET
REFLETHIRIHER, UM SRR

BRRIRAT : EVERhES hReE R ([
W fRmiE) Ry, SETHERSR R R
(RRRER R 39.9%) , Bk SE A KR
(M-FEEs). RELRBFERD) ; MEREIER

IR R 4T AHUE I i B RS E FITED e =
BRE, HE—PRIHEIRE, AR Uk R
- PSR - A RARAS G - RS AR T
I B PEIERR

4 i

4.1 PRI R HERE F SR A E

AREFFAEER “TANURE + AR th
FIRR, A —FRIE T =R —2EME
BERW, @i EIRRCE YR K5,
A RSES/IE R M 0.78 (T1 08 272 0.89 (T3
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¥ -, R TS AL IR AR E K227 S
BR AR, X5 Li 5 [6] el “1EY
AR-EIEET R A R -8, RIRE
BRRW, KIANR “BhiEm” SEmEs

Ay “REUERT 4G, BR T E-TCANLEEINN
RE RIMIET HJoiE SR@EERT (0TI A&

BURIL AARES) |, s —AIER B HiEE”
(40 T2 AEFEERZ TSRS AIBRRE; =23
RRE, 7EROEAALR R 20%. (LA REGHE
70% HIFTER T, SEI~ BRIt 29.6%- FATEE N
64.6%, I T AR eE 5 A, FFELRER
BRRER [7]

MECR N fEE, SRR SET
YRBRA L mEhL” —— JTE AN A TE S i
RS (RARZ) 3 7578) , T T AR &
(AR 20 J37T) 5 ZEMIIERERT AR ARNLIE 7Y (4N
. maFEME) £, FRSE, HSIERM
HEHERIURE, THRIVMOERS, BIRTKR
FRLFIT A [8]-

4.2 SIEREARNEOREI R N 22 57

WA B ZARIFR L RER—FORIINHAL, 4
TENEEIPE K S (9], AVAERE AL
[10], {HERZ —FHRIPLHEIFRR. AU SHA
IR ZERABAE: (1) BRERFE, WA
RTINS Mz TR” | mARE
HAEN oy |, i e B S
AVNERIRER , KB R - AT M (2)
THEEARR, WAV Z A —TF R iR
JE, AW “HEIREEE - FRORCR - FEA -

TGS - ASWEE” ZYEEPHG, e R
REaild; 3) NRABRAE, BEMRZE

KHEEY) (A/hzE. oK) IR, mAFRE
W R SR SIMER R, R T IE AL
KITSE (S 50 mv 288 3 cm) S54EWIER
M 778 (R R) , A 7THER RIEE
PE11]0
ESFEENZ, RUF5RH T3 AERADRR A
R (RE 48.5%) BRMAKRMEFENR (RAEFAH
BREZHN 30%-40%) BERA [12], HCHERLET:
TEANUEISEEL T “FeRRmehn” | sl Flim
5, AEVIRRhES ERHEC RS, D EERS
FEor (o) |, RA AT B,
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[F] SEERFR 73 i ROF F
4.3 R FE S SRR hEZ S

T3 ALFERT K 2508 Y 7 R R 0K 92.3%, H
B YR A i LR REE 42%, X—RUR
T s RGN AR (CK A ER
15.8%) - EBEBEAT: (1) TERRE, L
MBI G SORRHE IR B K SR R AR (B2
<2mm) , MALTKK (FHAER >S5 mm 4 HE
WA $E/T 7-10 d T, RAEVIFIIEF TR ——
AP (AIMEZFAE) FEdRFERGT
[EIHPHR R R, RN R b 222918 (£ 3-54d)
AT S VSR E R R 13]; (2) BAERK
B, EVRAMGEEZIEERE, RS
HGE TIEMAS ABEMERSEEE) =S
SR, R EEREM 8.5% (T1 AbH) k&
2 2.1% (T3 b8 | B TR AR ANEAR”
[ 1A] & [14].

X—EERONRBEEYR R E b’ 12

TR BEANR “REmE 54K
A KRBT GG, AR LSRR,

FEARA™ Ry B X, [RIHE TR R F B AR E
M.

4.4 W5 RBRMES ARHK T

ARFRAELNNERE: (1) e MNEEIL
WX HER=ITRE, REIEERE T &SRR (K
TLits) SRR (UNERRRE) FHIRCR,
mE— PR X 2RI, (2) K
FIERIH AR (ARIR =iR) A TC AN RS
SAEVIERRBERIIRN, Bomacth N RIHARE M
e (3) EVIIERIRIERT R (ATHE. KH)
BT 2 MERASEdETE, KPINA &0 s L

By X EEMAMRRRREN . R AERN TR
s ) ANH S o
RARWIFRATESGE AT AT (1) 458

RIEEA (a0 3 15 AR =5 URIR AL IEER) |
Fys “TE ANHUE R I + i 5 e g 3R i
RUSZARHE IS, #E— 3R R, (2) &
WAALES S RIE (AREYLARM. MEmss) it
NG SRR, SEIrt A& B B ERIE
DI, @R CWIERE; (3) Tk
EVINERS TTAABFRIERIREORTE, 458

-0
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P BORANY, SRS N, RIS
BOR R RO BRI A R o

54518

To AW RES & A8 P IR ol 52 35 48 T 18 e 5
FEMDKEE: T3 A (EVAER + T AL
FIH B & & B I8 R2=0.89 M4k 2 SPAD {H 8
R>=0.92, # T1 48 (HEHFUMEAE + L AL 53
AR 14.1% 10.8%; MR W H 7008 A 2R
1592.3%. 90.5%, WA LTKHERT 7-10d. 5-7 do

ZW FR R AT AL 77 53 B B 5 0 R B 4%
T3 SR A A B PR SRR CK 2l
12 75 34.8%. 38.7%- 30.4%, MEEFHAR (RE
48.5% T2 35.2%  BE 52.8%) BEIRA; KE
o~ IR AERRER CK AR 73.4% 69.6%, H.
TEAR2T%HE o

PRI R R 5L B & o iR 5 42 T s AR
T3 ACH SR 8] (42,5 thm?) ¥ CK 25
29.6%, AIAMEETEYIS&E (12.8%) « fFAERCH
B (653 mg/100g) 7rAlRE 18.5% 23.2%; HAfL
MRAFNE (15.8 57T /hm?) 5 CK 401 64.6%.

TENUER S A IRhEE IR - A - R
B AR RIGAEER . AT E R A Ky
SIMEDARRTHISIUREE, Te ANLER RS S 2L e
RHEHERH , —F R RIEEIR, B BN BN
“BEEVHEN + BHEREYIERE + & 10d T
DU + TEHIREE 20 kg/hm? B &EDHEH |
AIE IR 2L S R %
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