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W OE. N TR R A AR 7 R B B K AR 25 2 5 A w4 B 1 LAY K BB R, 2017 —
2020 4 LI R AL, UL T B i T2 X T -L e Al h st 2, i B K AL & 2 RE 3 KR
AR PR 5 A W A5 A B AL A SR AR bR BTRE SRR S AR AE AR K AR bR, LR TR 5 B R E R A R A A
BRI B BT AR , TR [RIZK AR A XA A A 7 e B B A S I, 94 A A K IR AR T
5L IXHAT 4 R DA 485 B4R (L B 2 A B &35 SR 26 1 . 2017—2020 4F | &AL B A AT S AR 4E B3 K il 3.5 ~ 5.8
mm/a, BF2 AbBE (KT AE) JEA2 10 4 a BRI K, N 19.9 mm, B R (CK) K 31% ; Bk & F K &
13.4 ~26.2 cm/a, CF2 Ab3 (oK i) PPk & AE B 1 IR B K, O 30. 9 em/as T R B AR 2SI K P30k 2.3
mm/a, BF2 AbFRAYHIAE 551 4 a BBUEK G, Jy 148.8 cm; MUFR i T L6 3. 89 ~4.55, -3 ki E Jy 20. 77 ¢,
2017—2019 FERLEEA 305 ~ 330 KL, 5 i 35 RRGL; BF2 Kb SR AL B3 00 & 2 s, O 9. 0% , CF3 Ah B (2K =i
JI) MAC St S B, N7, 4% B R & E N 11.09%~ 12.08% , BEEM & BT H 0 7.35% , @it La 0
P TEPET R 4 ~ 7 F TR A5 A B KIS B B E Y 3 750 m’/hm’ (P HHEN 450 m’/hm?
HEHE WK A2 700 m*/hm® , 254 600 m/hm® ) | AL B8 720 kg/hm® (AL 8 ¥, B UKL 90 kg/hm*)
KR TEMAL; KALHES; AKAERE G R PR W, K
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Effects of different water and fertilizer coupling on the growth,
yield and quality of Lycium barbarum L. in Ningxia

YU Hao', XU Ligang’, WANG Huaibo’

(1. Guidance and Service Center for Technical Task Forces Enterprise of Ningxia, Yinchuan 750001, China;
2. Ningxia Research Institute of Water Conservancy, Yinchuan 750021, China)

Abstract; In order to explore the response characteristics of the growth, yield and quality of Lycium
barbarum L. with different ages to the differences in water and fertilizer supply, a series of field experi-
ments were carried out continuously from 2017 to 2020 in the arid area of central Ningxia with the cultivar
Ningqi 7 as the study object. In the experiments, treatments with two factors of water and three levels of
ferlilizer application amounts were set to monitor the growth indicators of base diameter, plant height,
new stem diameter and length, yield indicators of dried fruit yield, 100-grain weight and grain size, and
quality indicators of nutrient content. Then the effects of different water and fertilizer supply on the
growth, yield and quality of Lycium barbarum L. were analyzed, and suitable water and fertilizer cou-
pling scheme was put forward to provide some support for the scientific management of water and fertilizer
for Lycium barbarum L. in arid areas. The results showed that the annual increase of the base diameter of

the treatments ranged from 3.5 to 5.8 mm from 2017 to 2020, and the maximum four-year cumulative in-
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crease of the base diameter for the treatment BF2 ( medium water and fertilizer) was 19.9 mm, which
was 31% larger than that of the control (CK). The four-year average increase of plant height was 13.4 —
26.2 cm/a, and treatment CF2 (high water and medium fertilizer) scored the highest increase of 30.9
cm/a. The average stem diameter growth of new branches was 2.3 mm/a, and the highest four-year cu-
mulative growth of new branches was found in treatment BF2, which was 148. 8cm. The ratio of fresh-to-
dry was 3.89 —4.55, the average 100-grain weight was 20.77 g, and the grain size ranged from 305 to
330 grains from 2017 to 2019, indicating the fruit all reached the premium grade. Furthermore, the beta-
ine content of treatment BF2 was up to 9.0% , polysaccharide content of treatment CF3 (high water and
fertilizer) was up to 7.4% , the average protein content was 11.09% -12.08% and the average amino
acid content was 7.35% . According to the comprehensive analysis, the recommended optimal water and
fertilizer scheme for Ningqi 7 in the arid area of central Ningxia is irrigation water amount of 3, 750 m’/
hm’ (including 450 m’/hm” for spring irrigation, 2, 700 m’/hm’ for growth period irrigation and 600 m’/
hm? for winter irrigation) , fertilizer application amount of 720 kg/hm’ ( eight times of fertilization, 90 kg/
hm* per application ).

Key words: Lycium barbarum L. in Ningxia; water and fertilizer coupling; water and fertilizer scheme
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MR Z AR AR R A A, R R &
ik PURRE SR, T ME TR E T B G AR X H
WA TS FREER IR X G T R T R b IX
ZTRESE , TEML T (Lycium barbarum L. )1
P AP EZG Y AREIKABEELS SR AR A4
e 77 B S A i 7 R B G B A K R A
KR N AR R T TR TR
TOA B FEK AR , 5T T ML K 4y 7 B2 S48
WAkl $2 PR AR P = 40% )3 it TR £
SHIFCHEREE AN 3 750 m®/hm?® | HEAK 14 W, T0E T
S E W B S KR TR SR, KAk A
FAERERZEBAEIE T 4 S HIFC I FE KA, 24
KK A 600. 68 mm | EVETE /K 5 WK, 5 AF I MIAD
i N1 965,47 ke/hm?, BUEER & HER 0. 87
mg/g"  FHEEEESIYON T RS S AN K A
2090 m’/hm’ | Jifi & A 342 keg/hm® i B 5 R 95
kg/hm® A& M 171 kg/hm® B 7= 5 2 5 B
BRI ABAL O Vb Hh 6 AF A MR A T A it AT 1
M JRE 900 kg/hm® R — 4 667. 5 kg/hm* FilR4D
540 kg/hm® , 7751k 3 823 kg/hm’ , ifs FT A 2L i Al
AR, MR RZAETOT ALY, AR
(7K RO A0 B L= B R AE AN R] , XIAR g 2
WFFEAN, G835 AR b 2 A A M AT BT 1) /K AR ASE X
hHE K GE B 150 ~ 160 m®/hm? | Jifi & & 200 ~ 220
kg/hm’ . XUFHR " HFITIAN, Sk AR LM X 3

AERS RFAC LAVEIE /K 5 5 010 m’/hm® AT 2 607. 50
ke/hm® A fe A, P2 w1k 1 136. 85 kg/hm®, Ih i
TR T T T B A R AR 4
AERHRAIACHE K B 40 225 m*/hm’® i 5 4 648.7
ke/hm? B85 55 AR ACHE K 2 %R 300 m’/hm® |
Jiti & &N 713. 6 kg/hm® B e fd:, 725 7] k4 113.9
kg/hm® . AHEE BTN R 6 AFEAATHE I 2 N
4 815m’/hm’ Jifi 2l & & K 1 395 kg/hm® | 2l &t K
360 kg/hm® AEHH - 270 kg/hm® I, 77 5 5t
A3k 9 281.55 kg/hm’,

7 X6T A R %) 98 TR ) BE | A TR 2A B H X
PR TS IR R £ AR AR — R
R T T 1 AR 55 B 2518, HL IS ] B
AERRANR], 15 0 P 2510 22 St ok T K e a1
by T 4 AR R ) AT /K R AR B B 5 1) T 5 20, %
AN TR ZK AR 265 X6 AN [ ARF o A A AR A 118 4 3 7= it
FEAE 5595 35 O T A T B DL B X6 K - 3% 43 R A 1 i)
R S 0] JEATO SR 5 BEVR ARG o AR SCLA T B
TR AL S HAL R 58 X 52, AN R K =
Fit AE e 20 AR IR AL B] , 76 2017—2020 43 SLFF )i
K HRE , Wil £ b FRA AL A S | P s bm oA
BT &, T A FRDK IR AE S S M AT 3 7=
TR R R AR X A K BB A, T
EAIX AT ) 7K A0 A BB (LR 22 AR

2 REX S ik
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TR L B P 1 X I8 AR A K
Rl TR, 28R mEL, 2 FREKEN
237 mm, H EEERTE 7T—9 H % B K R F
B AR 61.8% , I IX 2428 &k 2 387
mm, T 248ECN 9.2, ZAE RN 8.4 C, Hild
ZEN13.7 C, KT 10 CHARFIEN 3 160 C 4
H RIS 2 910 h, TFEIHIN 175 d, KX T2

H7.65 g/kg, pH “F-IME K 8. 66, 1A & & A
4.79%0, RXE X 2017—2020 4F 4—10 H 153 KRR
IR 3, WE 3 ATLUE 5 XK fe A F N
LA KB R 2100 1 mm, X3 HL T KR AR
6.0 m, HEMEAKIE R BK 04K 0.4 ¢/L,

®1 HBERXRLTERHETEYEER

T - SO B R M0 53 B AP IR 3 25 LRE AR AR HEE WA
1.2, M1 AT KKK 0 ~ 100 em /2 41 Wlom (g-em™) %Ki/ OKE/%
F b e+ H 4K 32 15,57 % , 44 0~20 1.44 46 16.1 31
HOPH 144 g/em’ s R 2 WTLIE HIA5R1X0 ~ 20-60  1.46 45 15.4 32
60 cm IR i RURT AL BE B Y B T S (E 4 S €0 -100  1.43 16 152 30
4 25.48 11.00 F1101. 25 mg/kg, A HLE & &1
2 ABRRTEIEHFSEUFEER
+RRE/ HHLB e A PR/ A/ &
cm (g-kg™) (mg-kg™") (mg-kg™") (mg-kg™") i B/ %o
0~20 8.63 33.88 10.23 112.0 8.50 4.79
20 ~60 6.67 17.08 11.77 90.5 8.81 4.79
60 ~ 100 5.50 17.78 13.88 85.5 8.43 4.78
F3 20172020 FEiXBWEXMIBETH (4—10 A) ABEKE mm
Ay 4 A 5H 6 H 7H 8 H 9 H 10 A Gt
2017 4 13.2 16.5 5.3 32.5 72.4 55.8 30.3 226.0
2018 4 15.8 46.1 16.7 34.8 57.0 10.6 19.2 200.2
2019 4 8.6 16.3 29.5 58.3 54.8 16.9 25.8 210.2
2020 4F 6.9 23.8 31.0 36.9 76.6 13.4 15.3 203.8
SAETH 1.1 25.7 20.6 40.6 65.2 24.2 2.7 210. 1
2.2 RIEEIT kg/hm®) , 2450 8 WK, 2 IEK 3 KF5E e X 4%

(1) BERAEY) .5 ~ 8 AR =F = M AL AR, Sy
THR7%,

(2) /NXAE AKX R SE R 12 m x 9 m, #RAT
FE40.70 mx3 m, RAVIGE M, 88 PED63,
Y4 K PE®40, 345 K PE®32, BA4F ly PEDIG il
HE TSR IR A 30 em, Tk N 2 L/h,

G)HRE . H4 AhTEZE9 AT4a,24
BRI K 15 W, 400 i 2R IAREOK (R 1 IR,
R IIREK 1R IRAEIAVEIK 2 Yk R IE K
8 W BB K WIEK 3 Wk, 534 E 10 H iR Alfk
MRIEAR K 1 R, B 3 A /KAPAb B, BIIRK (A,
3300 m*/hm*) .17k (B,3 750 m*/hm®) & 7K (C,
4350 m*/hm?) ;I E 3 AHACAL S BIARAE (F1,480
ke/hm?)  H1 I (F2, 720 ke/hm?) | & B ( F3, 960

i, AL FE A AF1 AF2 (AF3 BF1 BF2 BF3 CFI .
CF2 .CF3, BEH K AL B X R (CK) |, 45 Ab P E
B3 it ik 4,

(4) H B3 25 A0 35/ N DX 8] 48 B 58 42— 3,
NEALR B B FL i, b /R IR R B R R
—B R NBRRR
2.3 MEmMBSAE

(1) Mifd A= s A8 bR . 78 B 40 Ak BN X 43
STE A MURURE PR , DA 2 300 2 v i R R Ui A = R
KA ROy 50 5 AR AR (A 32 1 T AR 200340
DL EAR) FIRR & FEZR P R A Ak 1 SRR
BRI TARC IR e 2 5 4K KB K Ed
FRBES A B I 1k,

(2) 07 P MR AR R BIOR R R
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EIFPT R i, R/ NX IR 3 kLA
PR, BRI 5 A BB R A (O — It R — i)
PRt fif B K FOR o, 24 P Bt AP R TSR B R
R BRI Dy R AR, E R R
100 Fr kAo et (T B s 5 BN 50 ¢ TSR
FrHIRCHRIEL

(3) AT 2« MAAS [] 7K A Ak 24 3t 700 g A 1 44
R HIBEE 1 000 g, 2% 258 = I K I HLAA E
1205 EICRmR R LR I 2R 0 SR
SR FE T R RT I
2.4 REHBW|ERITHHHIE

ARTCXF 2017 4E 4 H—2020 410 A £ T E [H5.0

SLyT PG R R R B AR B A AT A B AR K
B A L A W | R Excel 2020 Fl1
DPS9. 5 ZE4 4k AT Ab 3 Geit b 2

3 4it5mbr

3.1 FEKELEMARRERKETWFES T
3.1.1 RRERfeLEAICIKZES % FH TR
2017—2020 4% AN [1] 7K JEL Ak 288t 750 46 A R ok A1 356
TR A T34 2 W), 22 ) 45 4 S [ ik 6 Ak B
MAC AR AR A Ko = Y e 3 R R R e e 28 1 S
=YEaSE Rl 1.2 R,

HH LT AT LAt Bl B 3, A A i s )

x4 tMCiEEKERSERLEIRITR

7K
"

HEKE/(m® - hm™?)

Mt E/ (kg - hm™?)

T HE

4 E W TR R] A 5 - - - %ﬁgg I
(A W B
(R 4 AT A (REE) 1 450 450 450 0 0 0 0
BRHAERKY 4 ATNA— A LA 1 150 180 225 1 60 90 120 1:0.26:0.33
AL 5 A a—TH) 2 300 360 450 2 120 180 240 1:0.26:0.33
RS ] 6 A Lfl—7 AT 8 1500 1800 2175 4 240 360 480 1:1.27:1.02
MEAKE 8 A LH—9ATH 3 300 360 450 1 60 90 120 1:1.27:1.02
PRIR 10 H R A) (40 1 600 600 600 0 0 0 0
At 16 3300 3750 4350 8 480 720 960

B HEHAEKBLEMCEEZFEKER L -EERHE

B2 WEHARKELEMICHS FIEKEREZHETE
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FHIK 43 F SR 4 1 g 0 3G o, SR A2 AN W 38 o (1A 1
(a)) o AN[FZKBE Ak B AR AL ) A28 A1 4 1G4 5 A
2017 4FH9 3.5 mm ¥E A 2019 4549 5. 8 mm, Hip
BF2 (K IR ) A2 S N i fe K, 8 19.9 mm,
PJEAE R K 4. 98 mm, HoRCH CF3 (/K E)
FEAR MM 19.0 mm, B¢ CK (X IRZH ) 34411 30%
AFT (IRAKARAR ) il B A2 S 3 i dg /D | - 38 B3 4 38
Kt 3.08 mm, K CK /N 15.7% . MK it iE
HAERE 3 St mEs (B 1(b)) ATLUE
TEHRE KK HR ] 3 700 ~3 900 m®/hm® [X [H] it B HE N
650 ~ 750 kg/hm’® X [R] HY B T 342 (1 i {5 X, 2
Yo7 B4 R K R A S 6 A B A FE AR B ok, R 2 T
H1,2019 4545 b B AT B & T 3 iR ROk, H26. 2
em, B¢ CK 75 25.6% ,2017 4K Z 2N 25.4 ¢m,2020
et/ , A 1304 em 25 AL B RR S AR S K R R
A2 CF2 (7K AE) , A 30. 9 em, HIK & AF2 (fi§
JKHAE) |, 29.7 em, AFT (fR/KARAR) £2/08, 4 16. 4
em(El2(a)) . MK e & ftkem 3 280
M (E 2 (b)) ATLLE W, FEHEKE N 4 100
m’/hm* DL _F X ] i JE 2 650 ~ 750 kg/hm® X [H]
I TR R ARG DX, R AR 7 ) g 7K b I g Ak
FRATRR = K

SRR &AL F T BF2 (ke ) i AR 1
HFN CF2 (7K HIE ) bk 1 1 B K, & B /K IE
VEHC AT DA SE A AT AR PR A R 2B 4 | B AR 10T
MACAE AR B 5 bk 45 AF BE I WA P 22 57 (B335
EHR,
3.1.2 REIRIeAZAFCH R L EREL X
I b T LR AL R 2017—2020 4F HiL 5 H & A 4%
(HTS) BZEHL (2 5) FIKEE (£ 6) 475001, 4047
BAEREAS [R] 7K B AL 25 g i 1 48 4E . AR 5 AT LR
H S Ak B T A ZE ML P 38 1 e e K AR 0y A2 2018
4E N 2.29 mm, AbEE AFL BF3 fil CF1 Z[8) DL e Ak
B AF2 BF1 Hl CF3 Z ] 0 A 1 B AR Ak & 25 S AN
2 HA A M 2 H 2 R W E (P =0.05);
FURH 2020 4F B2 P38 E00 1,92 mm, K
5 145 AL SEURT R 2 T34 2T 7. 94 mm, 7E4S
AFE R AN AR 2SR ARG e K 1 AR2 (MK
B, 4 8.75 mm; HKE BFL(FFKARAE) , M 8. 64
mm; CK #2/N, 4 6. 83 mm, BRI, HFK A8 BB
B AR ( BF) 1A ZH K AR K | i 7K A8 AT Ab 3
AR K G 36 A B (A/B/CF2) B3 A 22 MK T
AE G ARAR K AR B, DN 6 AT LIE H B0 3 45 4k
PB4 A B T Y0 o B K ARE 0 /2 2017 4R, R

43.15 cm,{UA AF1 BF2 fil CK 545 Ab 32 [0] 24 57
3 oA AL 8] 25 S AN 3 2020 AR5 AR
BT BE RS F 343/ P340 23. 47 em, Hirft AFL
B R B BN, O 20, 10em, A0 FRGBT RS 45 K
JE BB R R ORI JE BF2, 4 148,75 em; Hk &
BF3, % 140.58 cm;AF2 fiz/)v, 24 87.50 em, SVATM
&, KA I AL B ( BF ) AR08 AR 1 R 14 R TG
K 7K AR BB A B i AR AR KGR 56 4 P ( A/B/CF3)
(TR B 1 i v IR AR P AR AS K A AL B, 25 1
AL, HRoK AR AR T A 2R A A K A T
HA K AR AL P
3.2 FREKIEA BT BIFESHT

2017—2020 4F {250 1A R X 25 1 56 DXk 4 7 0 7=
TR RN A A5y 45 A B AL 7 2 R AE A2 10 BT (UL A
3) BT TR i RS T LG EORLE e 50 g Rk
A5 P R AN R ZK R 25 8 i 1

L 3 (a) A, Bl A48 A 385 K, FgAe 21 ™
2 M 2017 514 639. 45 kg/hm’ (AF1) #8157 2020
4EfR 1 876. 65 kg/hm® (BF2) , 454k F rh L2471y
TR KHJE BF1, A 1 304. 36 kg/hm*, # CK
iR 14.29% ; HkJ& BF2, 4 1 220.76 kg/hm® % CK
1 6.96% ; et /NS AF2, M 1 078. 61 kg/hm?,
ANFEZK B T2 22 5 w2, M 3(b) Al
MU ANV AR5y 5 A B A A SR S 6 1 L P (A FE 3. 89
~4.55 JLREIN, Hord 2019 4EEET FOE B R OR, N
4.55 , HAhAS ARy AN [ g0 A 1 Y 5 1 L 25 S 8/
U IALE RS DT ZEAAC ™ DX S 450 Bl 7K
T AR AE AL 25 25 A1 % M AL 6 1 L s me A K, &
3(c) fiam , iR A A AR A AN [F] K AT Ah 3R AL R
H AR HIEA —F, 2017 4F45 40P R E
KFHAAEGY , Horb CF3 AbFR 7k BB K, ol 20. 35
2;2018—2020 4 F- ¥ i ki 8 fie K 145 /& CF3 (fRiK
), R 17.77 g, HOZ BR2 (HoKH IR, 17,23
g, AF1 Zb BRI /N, N 14.76 g, HAb A BRI & T CK
[116.06 g, ZiG AN Rk AR JE AL BHO6 A kL H 5 b5 5t
M, H & 3 (d) AT, 2017—2020 4F A A 56
AR BRI - YR BE (50 g FAC JIT B B0k B A 550) 430l
305 331,308 #1366 , ARAEHIFC ) (GB/T 18672—
2014) HR R A S5 9 R bR, R BE <280 S ARRAR,
HIRE <370 WG, R <580 Sy F %, IR 4% 4E 0y
ANFIZKNEAL R MOAC E R RR R, i BT . NS
REFRETE | BFL (8 B S5 S0 iy, 45 45y B R BE 7
281 ~ 357 Ju [ 95 FHoR O BF2, 4548 1y 19 R 7
280 ~382 JU [N ; AF1 WRLBE 5 90 22, & AR 1Y
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RLETE 315 ~387 JE I, 98 R PR R ZE AR K AR
RERGHEZE S50 MOAC 8 8 A KR AR s A K 3532 3]

—E RN, FHBO R AR R E /DN SRR,
PRI T 3 AL B2 A , S AR XA

x5 HBRHAAREKELEMICHHEZETKE mm

Ay AF1 AF2 AF3 BFI BF2

BF3 CF1 CF2 CF3 CK A

2017  1.70d 1.92¢ 1.79a 2.03a 1.53b
2018 2.12c¢ 2.35b 2.04a 2.57b 2.17e
2019 1.83c¢ 1.92ab  2.17c¢ 2.22a 1.76d
2020  2.00a 2.56d 2.04ab  1.82ac  2.66e
FiME 7.65 8.75 8.04 8.64 8.12
FXME 1.91 2.19 2.01 2.16 2.03

2.00d 2.53 ab 1.86b 2.0d4ac  1.74e 1.91
2.93c 2.29¢ 2.85a 1.78bc  1.82d 2.29
1.83be  1.37c 1.95a 1.54ac  1.57de 1.82
1.78ac  1.44a 1.67d 1.49b 1.70d 1.92
8.54 7.63 8.33 6.95 6.83 7.94
2.13 1.91 2.08 1.71 1.71 1.98

I R P AR NG PR A RIS B 5% K LR 2ES, PR,
xo REHAREKELEHICHHKELTHE cm

Ay AF1 AF2 AF3 BF1 BF2

BF3 CF1 CR2 CF3 CK S H

2017  42.75b  40.25a  43.50a  42.50d  48.00c
2018  22.00a  26.00ab 36.00a  35.00c  40.00d
2019 25.50ab 24.00b  25.00c  29.80ac  39.25e
2020  20.10ac  21.25ab 24.50a  22.20de 21.50d
ZiHE  90.25  87.50 129.00 129.50  148.75
SEHME 30.08 29.17 32,25 32.38  37.19

44.75a  42.75a  43.00ac 40.75ab 43.25e¢  43.15
37.00e  35.00c  29.00e 36.00a  30.00bc 32.60
32.33¢  28.00bc 33.67a 35.33d 23.50d  30.26
26.50b  20.25c¢d 25.50b  28.00a  21.50ab  23.47
140.58  126.00 131.17  140.08 118.25 129.48
35.15 31.50 32.79 35.02 29.56 32.51

B3 R EI S R R K IR M AR P B T (L

i R MRS TR A R R AR g R S
ST, BF2 (K FRIE ) B BF3 (HK @) Ab B
(R FAC = S AR R 352 i R E R R BE /N AR A
DA
3.3 ARKIELETEHRTRRS T

Mt FIe—R A Sh e, & A 2R E SR O
A TR AL 2 WE SRR R R A, A A

e PO 24 AN (BRI AR A DR, T AN [] 7K AE AR 265 45 4 %o
MRS 77 4y & i AT e A . 2017—
2020 A5 R, ARSI T 45 AT 3 AN () K I Ak BT g
TSRS 20 B T R R i S R
A Fr i LA AT H i B AR Ak R 25 RN 4 iR

HE 4 (a) 7] LIFA H,2018—2020 4 4% 4b 2 i
SEBR A B B AR A AR R, AR 7K R0 2K G 36 A 3L A 3R
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% 1 B g K A B v A Ak B ) v IR
NEALFREY, AF2 1 BF2 S0 348w, 2019 4F
SR, 09N 0.89% F10.90% , %5 CK 43 %5
41.27% F42. 85% , AR AL P BF2 () IF 5% 6l 7
LUAR R AL AL B BF1 55 38. 9% , b AH . 9 5 I Ak
P BF3 5 43.2% , A 4 (b) Al LLE H,2017—
2020 4F4% 7K AL AL BE A A AC 22 8 1 AR A AL AR L
2017 AR A A B 2B S E R, N 7. 27% , R
2019 4EF-H 55 (5.29% ) T 37. 4% %8 2020 43
YIE(6.21% ) i 17. 1% , Hrh BF1 AR BE &
B, N 8.13% kol AF2 AbFR 8. 08% . 4 Hr
A FR KRB S AR K B b B 1 T Mo AC A T

o HE 4 () TUE &40 AR RS AR 1 5T 7
AR, 2017—2020 AEHAC & FE & &
43K 11.53% (11. 09% . 12. 08% F 11. 46%
2017 .2019—2020 4F, CF1 Ab B A2 A 5 & 2 2548
T R A A8 CK 233 5. 51% \5.33% Al
1.98% ,Hk oy BR2 4b¥E, i E 4(d) ATRLE R
[ K HE Ak B A AL SR S PR 5 B 25 SR K (HLAAE
3 AS T A B AR A (0 R P 550 22 | 45 Ak B 22 45 1
46.87% ~7.62% , 2018—2020 4F BF3 AbFH i
TIPS B , N 7.33% ~8.20% . LG0T
I AEAL B 25 4 F () BF2 F1 AF2 B AR AD T 3 5
[ AR B

B4 REHZEDARKELEMNLETFRMEATLE

4 v ®

AT 2 25 [ ARy, L7 R0 S BT BR 1 A2 Hh
W ARG E R Z 2 Ah K 3 FFE it
SRR TEEMER" . AXETE HE
FHT R A b FAR A TAC LS MIAL R AR 42, i
2L 4 AEAE T B T B XA BT R e A e
5% AF AR ABALEE R 5 ~ 8 AFERA M AT BE 25 W) i
(RGN, LA R = AN W3, 9 I P A 4
KR 3.5 ~5.8 mm, BiFR A K E N 19.9
mm , 7EHEE K &4 3 700 ~3 900 m®/hm? it il 2 K
650 ~750 kg/hm® {4 X [1] H B AT A A A ; B ST 01 PN
MRESAEE K 13,4 ~26.2 em, 7EHEBE K & H
4100 ~4 350 m’/hm* Jii i 4 650 ~750 kg/hm* [
DX ] HH B g WAL, & B A 7K BB DG i AT LA SE B AT
AR A P A 4, X 45 AR RO B X X 4 4F

W& TALE SR HEK O 3 825 m’/hm? it fE
1Bl 689 kg/hm” B, FEAZAFE K E N 4.2 ~7.3
mm , AR EEFAEPII (5 H 20 H) 2R 20 (6 H 20
H) SR 0. 62 em/d, &4FHE K &4 18.6 cm,
AR IG A E 245 3R 5% SCR I 2510 AR —3, 5
Ab, S X T R P B 4 AR AT R BRI LA
K 2R X B R b 6 AR IR O BFS tBA
FRIEE S, AWFFCR S I LE 4 4F 1R I8 B 7 ik
S, BEIESE AN 3 750 m®/hm® JEK UK 16 (&
KHE) AN 720 kg/hm? B MR P A g,

iR B R MR RIS & R 9. 0% 2 HE & &R
8.13% , i T HAh /KRB AL B BE , /K RAE S A 7k
AL B R T AR AC RIS AN 2T, LIRS
WHC TR AP RAT 4 AR AL A T
PR AR 3 375 m®/hm? (N3 408 | HE E 2 401
IR 3 450 m®/hm® B, FAC 7= oo A i TR 7K 24 ) 1
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T 5 5 A EURNERE A 7= SRR 1 7 i B BRI 5 215

g L E AR, 50 o R B A B E AR HEK
U AIRAS AV VR 1 I R e e
AR, (B HE 75 45 00 3 o R 5 TA A M Tk E A Tk
4 800 m’/hm’ B 7= i g i 5 Pl o Y B 5 A
WAL 7 57 4 350 m’/hm® FEAKR A, HEEEE &
S WE T B, A3 R E) 1.29% 15, 7%
XS5 e 2 [R5 5 AR SCES I ¥R R R Z AL, 58 H R
PR ] B2 A AL R TC T A 2 4 A I 2 T MoK, AR T
P HIFL T AE | T K B A BT X 1, LA #4 7= i
T it 5o AN 7K BB A 25 1 o o REAE A7 AE — 2 1Y 25 57
P, IR, 280 A BT S R — T R B RS 0 A AT
PEHEAT T 1 ~2 a AW SRS, 1A SO0 34 22 7T e
T4 a By, X} 5 ~ 8 AR M AL HEAT T RREEE ST,
PRI T AR SCAIF 9% 45 SR 1T 68 5 38 43 SCHR B 458 i 22
5, WEESERAEAE RS R R ENTE
IKEFIEFIRE K B K 32 R 205 0, PR /R 4 7K
REHE A EL AR R 3 ‘B ) 0 I ) 8 A T T — A
FREE AN 72

5 4 w

P E TR X T 7 St s x 4,
BB AFKAEALBE T 2017 4F 4 H—2020 4E 10 A
XI5 ~8 AEIS AL A A | 2R o AL S T
ATIESEWEIN 43 BT T AT X AS [ 7K I £ 2 g o 1 e
ik, I ALK ERE & i B, o T 5 XA Al 5 28
KNEE TR R 2R . 15 A 2R T .

(1)2017—2020 4, A ] 7K 8 b 38T g A B A2
B IE N 3.5 ~5.8 mm/a, Bil#H K E R
12.3 ~19.9 mm, H:H BF2 ZbF (kK A AR ) 18 K &
K, 19.9 mm, FHIHEH N 4. 98 mm/a, 5 CK 3
N 31.00% , #REFLIHETE N 13.4 ~26.2 cm/a, 4F
B iR K2 CR2 (K IE) , 2 26.2 em/a,
BAHZER 4 a BRI 7. 94 mm; BF2 AbHEH A
ZRMKERK, N 37.19 cm/a, BRI K &
WK, M 148. 75c¢m,, HoK HRE A =g 7K Hh RE Ak 2 AH
X, AT LA SE UM AC A AR A PR A

(2)2017—2020 4, # A T2 7 & M 639. 45
kg/hm® ¥4 /1% 1 876. 65 kg/hm® , BF1 b3 ( Hrk A%
AE) S 34 7= B f K, i 1 304. 36 kg/hm’, % CK 1
14.29% ,AbBRIE] P74 25 57 W o A5 A S A SR S i
THOAE 3.89 ~4.55 YulFl N, A RLE 148 20. 77 ¢,
BF3 AbFE(HK &L ) S KR 23.35 g, Hk R BF2
AEFER 17.23 g, A AR AN (] 56 Ak B A R B - 4
H305 ~366, BIMRRGCR , ST R . BFL AL AR

13 (RPRRL 7 3k A/ N | A B A A 1, R 281 ~ 357 i
HR R BF2 , £4E0) ORI EAE 280 ~ 382 JEEI N,
KRB s K g A Ak R A 7 R X A kL
K RN, R E R

(3)2018—2020 4, AR 7K i1 7K Ak B iy it S ik
FRETEKA T e kb A 5 TR AR AL BEAY
BF2 b PR & R, 0.90% 48 CK 15 42.85% , Lt
fIRAEALEE BF1 % 38. 9% , 2017 4745 Ab B A AL Z2 4
SR SRR, N T.27% , H 2020 A SR
17. 1% , H. i BF1 &b 3k AT 2 05 & & s,
8.13% , "FKARNE SR A /K v AT Ab AT 1) A Ak 22 4
T 1., 2019 4F F A 2 11 BT 7 33 & o s, O
12.08% , #5407y CF1 AP (2 KR AE ) A4 4 AT 25
IR g L TR 4 BN N [ W W B 1 T e
TR S B2 EYME N 6.87% ~T7.62% , 545
BF3 Ab B ) 24 H R O il A, O 7. 33% ~
8.20% . LA/ HTIN K BF2 I AF2 Ab B HIAC T
Fh PR bR R .

() LRG B 4 b R AL ) A= K A b ™= 48
B I ST HR B AT 35 I 140 7K RS A5 T U i« i K
SERCA 3 750 m®/hm’, 44 WIVE K K 16 1K,
A3 B ZE IR 1 YK 450 m®/hm? RS A K I
K1 ¥ 180 m’/hm’ ., 45 £E ] 3 7K 2 K 4t 360
m’/hm® EARHIHEK 8 I 1 800 m*/hm®  FkZ/E
KHIE K 3 YA 360 m®/hm? RHE A (43 ) HEK 1
K 600 m*/hm? i A&y 720 kg/hm? (JEAE 8 ¥k, B
UOMENEEER 90 kg/hm?) | T2 W il B ] S 77 B s
FRIX MR KR B R A 255 % |
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