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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 t0 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;

yield; quality; growth
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Mt 22 AR IS ZREAA Y AR R K
K BURRR TR, Iz AE TR E T E R AR X H
A IS JIRAEE K A XA T R T X,
2T B, T B AMAL T (Lycium barbarum L. )
PR AP EZG ) o OREKAEAEZ 200 T MAd i A=
7 Rt T P 7 AR B A B 1) 7 L i A
S B rTE R R T TR T R X M)
FEZEIERE AR ARALRRE , ST T ML K 735 B 2 2402
WA Ay 45 P K R AR (P o= 40% )3 AR TAC &
SHACHERE AR 3 750 m’/hm® K 14 0 BE T
S T HINE TR HE S KR RS bR TRk A
FAEFREAZZB S T 4 FIRARC B LA, Y
FE/K R 600. 68 mm I, BEFERE K 5 I, 5 AE AL
B o1 965.47 kg/hm® ) 34 R & 5y 0. 87
me/g" o FrERAEI Y R T R M S AN K R A
2090 m’/hm’ | Jifi & 5 & 342 kg/hm® JitE i = K 95
kg/hm” | Jifi 1y 171 kg/hm® B 77 2 AL AR
FHEILER AL Vi 6 AF I ARAT & A0 it e
2 R 2 900 kg/hm” BfR %k 667. 5 kg/hm” BRFRH
540 kg/hm” | 755k 3 823 kg/hm” | 8 i A R4 = A
AR, TR ZAEA IO ALY, A R
A7 AR S A0 B He P i AN [R] XA 3
ST, Sk AR 2 b 2 A7 A M AT B %) /K IR AR X
S K A 150 ~ 160 m’/hm? i &L &2 200 ~ 220
kg/hm® . XAFR " BTN, Seh AR M HIX 3

AEIS I MIRC LA /K B2 5 010 m®/hm® it A & 607. 50
kg/hm® Sy 4F, 72 5 A ik 1 136. 85 kg/hm’, I i
2SR AL T 7 i 7 B A AT RE R, A N 4
AER IS FACHE K 400 225 m®/hm® il (i 648. 7
kg/hm? W5t ;5 AERAACTE K 2 40 300 m*/hm? |
Jiti & & 0 713. 6 kg/hm® B 44, 77 B ] 14 113.9
ke/hm® . ARANEE BTN 6 AR HICHEE 2 5N
4 815m’/hm” jifi 24 & & M 1 395 kg/hm* | 2l & N
360 kg/hm” Ll 2k 270 kg/hm® I A, 7=t 5 8
Afik 9 281.55 kg/hm’,
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At AE 2 20 A g AL 3, 7E 2017—2020 4% SL 5T Jié
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5 X RO B P AR TR R L 2 X el AR R A K
RlibEA e, TR, ZZ LA, 2R KSR
237 mm, H FZEPAE T—9 H %0 B fFEK &1
H AR 61.8% o RIS X AR 128 & ik 2 387
mm, TRAEHCN 9.2, 2P RN 8.4 C, Hil
M 13.7 C, KT 10 CHAZFIE R 3 160 C ,4F
HREIHECA 2 910 h, TGFEHIN 175 d, i X L2

$77.65 g/ke, pH SEHI(H Ky 8. 66, 14 S
4.79%0, XWX 2017—2020 4E 4—10 F {35 () [ T
HILF 3, L3 ATLLE W, 8 XA A & A
ZAPT R K & 21001 mm,, X3 R /K HE R AE
6.0 m, JEWE K IR R BEWK B LR 0.4 ¢/L,

F1 RBERXRTEHETEWEMER

HIT LSRR R AL R g TR B L R R
1.2, M3k 1 ATRIAR iR X 0 ~ 100 em -+ /2 4 5 Blem (g-am™) % KM% K%
Bt b £ HRRE K &8 15.57% , 3% 0~20 1.44 46 16. 1 31
PN 1.44 g/em’, N2 ATLIEH,REEXO0 ~ 20~60  1.46 45 15.4 32
60 cm S, gk SR T Ak L Y R ST 2 4 4 60 -100  1.43 46 152 30
A 25.48.11.00 #1 101. 25 mg/ke, HHLIE & &1
2 KBERTEIEFSRUEFHER
T2 RE/ AL A TR/ WAL/ £
em (g-kg™) (mg - kg™") (mg - kg™") (mg - kg™") Pl i/ %o
0 ~20 8.63 33.88 10.23 112.0 8.50 4.79
20 ~ 60 6.67 17.08 11.77 9.5 8.81 4.79
60 ~ 100 5.50 17.78 13.88 85.5 8.43 4.78
Fz3 20172020 FiXBXMICEFTH(4—10 B) AB&EKE mm
A 4 H 5H 6 H 7H 8 H 9H 10 A At
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 4 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
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(1) HEXAEY) o5 ~ 8 AR = AR AL AR, A Ay
TR 5,

(2)/NXAGE BN 12 m x9 m, #j1T
PB4 0.70 m x3 m, RHIVUAE M, 5 °H PED63,
¥ T4k PED40, 3745 K PED32, B45 K PEDIG i
FEAE T SK AR A 30 em, Sk iR A 2 L/h,
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3300 m’/hm*) \H17K (B,3 750 m’/hm®) . &7k (C,
4350 m*/hm?) ;'8 3 AMHEARALE, BIRAE (F1,480
kg/hm?) . F1 A (F2, 720 kg/hm®) . & B ( F3, 960

kg/hm®) , S4EHEAE 8 Y. 2 N 3 K P XA
i, ERANEE A AF1 AF2 AF3 BF1.BF2 BF3.CF1,
CF2 CF3 , % MK R4S 3 h X HR ( CK) |, 4% b 3l
23Rt LE 4,
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IR A AR BE/NX R 3 PR
HeTbR , BR E l RAR (s — it , KA —4it)
i i SR e PR, 28 Kb B AR TR TR
L RORERE s BRI, I 07 AR TR ORI
100 RAACEESR (50 B9 5 80 R O 50 ¢ 2R
E MRS HREL

(3) Al ST 2« DA [ 7K S A 1 A 720 A R ) A
FEFA LR 1 000 g, 1% 2855 =T A AL
(FEZ NPT NSY LN S VTR 3S8
SFE IR E AR
2.4 KABRPFEESRITHSTHAE

ARICXF 2017 44 H—2020 4F 10 A 7E 7 B [F7.0

SLTPUARIT i R U8 AR A M AC A i AR
RGN A A M DN R , R T Excel 2020 Al
DPS9. 5 SRR HEAT AL B]  GE oA Sz A

3 4it5mhr

3.1 FEKELEHRERKETHEHES
3.1.1 RREIRAEA A AL IR 12 5 4k & TALH AR
2017—2020 AFXF A [m] 7K AE Ak 2 L 78 i A A bk 9
15 IR 1 204 32 252 W N 2% i) 45 4 AN [] X 4 2
FAC AR AR A K = 4 35 R M A ke i 28 1k S
=4pEREl, o nlinE 1.2 Fos,

H L1 AT LUt Bl A B i3, Ak i e )

x4 MCEEKIERESERNRIRITR

Kk (m’ « hm ™)

JEALHE/ (kg + hm ™)

) TEK Jifi AR
HEM TR T sk 1] . N /
AL A B c KE FI F2 F3 fﬁ ALl
(A W 41
(2! 4 AT (GREE) 1 450 450 450 0 0 0 0
HFEWHEEKH 4 A FA—5 A kA 1 150 180 225 1 60 90 120 1:0.26:0.33
jayial 5 Aha—TFA] 2 300 360 450 2 120 180 240 1:0.26:0.33
B R 6 A La—7 A A 8 1500 1800 2175 4 240 360 480 1:1.27:1.02
FhZEA KA 8 A IH—9 H A 3 300 360 450 1 60 90 120 1:1.27:1.02
FRIR Y 10 A A (&3 1 600 600 600 0 0 0 0
41t 16 3300 3750 4350 8 480 720 960
8 20174 [CI20184 [ 20194 M 20204F HEZ/em
g ! 5.0
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i) i
ﬁ 4+ E 4.2
# 3.8
i\ﬂ? 2 3.4
3.0
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b 45
@ ARKIELAEMEERLFEHRKE (b) AN [R] 7K HE 4k 22 A AT F A2 4 1 K = A a3 B
1 REHARKELEACERFERKERE=4EBE
45  [C120174 [0 20184 I 20194 NN 20204 #4%/cm
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FHIK 43 F0 3% 43 ) BE 7 3 5k, 645 R W 38 Jn (&1 1
(a)) o AN[EZKAE Ab B AR L ) FEAR AR B 15 K 1t A
2017 4F (4 3.5 mm 35 i & 2019 4Ef) 5. 8 mm, H
BF2 (K Al ) BEA2 B i de K, o 19.9 mm,
PIRAER K RN 4,98 mm, HYCH CF3(EKEE) ,
B B 19,0 mm, 3¢ CK(X IR #9m 30%
AFT (IRAIRAR ) 9 3428 B3 i it f /DN, - 2 4 4 44
K428 3.08 mm, % CK /N 15.7% o MAGEK & it e
AR 3 S H M (& 1 (b)) ATLLE H,
TEHEK /K&K 3 700 ~3 900 m*/hm® [XJ] i I 2 Ky
650 ~750 kg/hm® X [A] H B T HAR ) 16 X, 2
Xof o7 A6 H K R R Ak B ) AR ek, R 2 W]
H1,2019 4P 4% 4b FHAR AT AR o - 2401 I e K, A126. 2
em, 5 CK 15 25. 6% ,2017 4F¥R 2., 25.4 ¢m,2020
AER/IN, A 13,4 em &AL RR S AR B K R OK
e CR2(mK AL ) , 2 30.9 em, FR 2 AF2 (%
JKHPAE) Lo 29.7 em, AFT(fIR/AKARAR) Fe/)N, by 16. 4
em( [ 2(a)) . MIEKE iEIE &K 3 S50
Mk (E 2 (b)) al LLA H, 7EHE K 54 4 100
m’/hm’ L | X ] it i K 650 ~ 750 kg/hm® [X[i]
HB T R i A X, 8 BH X 1) R K e AR S Ah
PR PR R K

SRR, 2 AL B BF2 (oK IR ) Y A5 5
TR CF2 (K I ) Ak e 16 o e K, & B A /K
D E T LS B AR T AR A 1 PR A K, B AR B0 3 DY
MR MR IEAR 55 1k 8 45 AF B 1 iR A BT 22 5%, (B33
R
3.1.2 RREIRIEA M ACH R L ERKEFEL X
A5 TR G b LR A R 2017—2020 4 BB 2 A 4%
CHTA) BZERL (36 5) FKE (3 6) it 4714811, e dr
BRSNS [ K R 25 () g 3 SRR AE . AN 5 W LU
H 25 A BB RS 25 S 20 o e K AR £ 2 2018
44 2.29 mm, ZhFE AF1 BF3 1 CF1 2 ] L K Ab
P AF2 BF1 HI CF3 2 [] B8 A 1< B AR Ak i 25 S5 AN
B AR m 2 F B E(P =0.05);
FLUR R 2020 4F RS2SR EE R 1,92 mm,, i
5 145 A BB A 2R BTSN 7. 94 mm, 7R
ARFRH HTAH A ZEH] RS R KA AF2 (fIK
), 8.75 mm; HK 2 BFL (KAL), Hy 8. 64
mm ; CK fz/]N, 24 6. 83 mm, SMATF, fH 7K 28 ALt
55 Ab P (BF) [ A 25 R R AR K | 31 7K 28 AE 4k 2
LA K 156 A 2] (A/B/CF2 ) Y8 A 2R TR
JE R IEAE K b EE . AFR 6 FTLIE Y, e 45 b
P AT %K BT X4 R R ARy J2 2017 41,

43.15 em U4 AF1 . BF2 fil CK 54 43 > (0] 2% &
3 HAb S AP 0] 25 R B 35 . 2020 4F 45 40 H
ARSI BE B f 43/ P340 23. 47 em, Hirr AFL
BAE R B B /)N, R 20 10em, 4% A0 BT 25 1<
I BRI R A RS2 BF2, 0 148,75 em; HLR &
BF3, >4 140.58 cm; AF2 /)N, 5 87.50 cm, AT
7, PR AR AL G A 35 (B ) 05 A I 8 1 R THIR
KR 7K AR B A B = A AR /K 3R 56 40 B ( A/B/CF3)
(AT RS I 8 e o IR AR L P AR AR K (R Ab B, 25
AT, FoK H B S T B A 2R B A KT
HA AR ALFE
3.2 FRKIEAIEHFT T EBYFESHT

2017—2020 472X 553 7] XiJ 45 1 56 X R4 70 =
I [RIAE £y 4 b BRI AL 7 2 R AR A8 1 BT (UL ]
3) oM RS H R L 50 g AR
S P R AN ] ZK NEARE 25 4 i) 1

L 3 (a) R, BE G A4 08 1 184 O, e 2R
M 2017 4F 1 639. 45 kg/hm® (AF1) #8011 2020
4ERY 1 876. 65 kg/hm’ (BF2) , &AL 3 rh Z4E -1
F R PR R AR BFL, A 1 304. 36 kg/hm?, %% CK
B0 14.29%  Hyk O BF2, 24 1 220.76 kg/hm*, % CK
5 6.96% ; PR /NI AF2, 24 1 078. 61 kg/hm”
ANFZK BB T2 i 22 S 2 . B 3(b) Al
U ANV AR 5 45 A B AC SR S i 1 LS HI(EAE 3. 89
~4.55 JE [N, Horr, 2019 AREET L E RO, N
4.55 , HAbA AR AN [F] a0 b B %) 1 1 22 S 3/ o
Ul B TR 6 DX R AT 7 DX R A 25 2 B ol K
T R IRK AR 25 4 0 X M AC 8 T LS i R K, 1]
3(c) o, iR I A5 AF 05 A [R] 7K AT A B A0 AL 1 A
HAR BRI~ 2017 4F45 40 A kL 1Y
KT HAAEAy , Horfr CF3 4B R 8 8 K, o0 20. 35
;20182020 4734 R H fie K472 CF3 (57K
mAR) R 17,77 g, HoROE: BR2 (KPR ) | o417.23
g, AF1 fh /N, Ry 14,76 g, HoAb kb 38345 F CK
1 16.06 g, ZrA I\ A K AR L AR BN & kL E 4 brse
A, f I 3 (d) AT 4, 2017—2020 4F A [ 3 56
AR B SF-SAE BE (50 g A AT T S UKL S 450 43 5
k305,331,308 F1 366 , R4 HIAL) (GB/T 18672—
2014 ) Hr k) R A5 R o3 bR o, R EE <280 SRR,
B <370 R Rgt, kb BE <580 kB2, BT 4% AR Ay
ANFIZKREAL R M AL B RGO, TR . A
WP, BEL (80 B 45 908w, 45 4F 0 B R0 B 7
281 ~ 357 ju [Bl 3 HRk oy BF2, £ 4F 5y 1) kL BE 7E
280 ~382 Y [EI P95 AF1 Bk B S i 2, 25 - 1Y
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T i, R KN oAt 3 SRR K BB TR R 213

REEAE 315 ~ 387 J N o 52 H R P 78 R K A
HEBIBELE 25 0F T MRS IR AR R M A B AR R B 32 5]

—E MM, FEO= R oA E RN AR/,
DR 3 B B K , S5 A XA

x5 HBBHAEKELEREHEZETLE mm
AEAY AF1 AF2 AF3 BF1 BF2 BF3 CF1 CF2 CF3 CK SEH{E
2017 1.70d  1.92c  1.79a  2.03a  1.53b  2.00d  2.53ab 1.86b  2.04ac 1.74e  1.91
2018 2.12¢  2.35b  2.04a  2.57b  2.17e  2.93¢  2.29c  2.85a  1.78bc 1.82d  2.29
2019  1.83¢  1.92ab 2.17¢  2.22a  1.76d  1.83bc 1.37¢  1.95a  1.54ac  1.57de 1.82
2020 2.00a  2.56d  2.04ab 1.82ac  2.66e  1.78ac  1.44a  1.67d  1.49b  1.70d  1.92
ZiE  7.65 8.75 8.04 8.64 8.12 8.54 7.63 8.33 6.95 6.83 7.94
SEHE 1.91 2.19 2.01 2.16 2.03 2.13 1.91 2.08 1.71 1.71 1.98
I [FATEE PR NG TR R R AR B 5% KF S, R,
F6 HKBEHARKELEHEHTEKETWLE cm
AEAY AF1 AF2 AF3 BFI BF2 BF3 CF1 CF2 CF3 CK ¥y
2017  42.75b  40.25a  43.50a  42.50d 48.00c 44.75a 42.75a  43.00ac 40.75ab 43.25¢  43.15
2018  22.00a  26.00ab 36.00a 35.00c  40.00d 37.00e 35.00c  29.00e  36.00a  30.00bc 32.60
2019 25.50ab 24.00b  25.00c  29.80ac 39.25¢  32.33¢  28.00bc 33.67a 35.33d 23.50d  30.26
2020  20.10ac  21.25ab 24.50a  22.20de 21.50d  26.50b  20.25cd 25.50b  28.00a  21.50ab  23.47
ZiME 90.25  87.50  129.00 129.50 148.75 140.58  126.00 131.17  140.08  118.25 129.48
SEHE 30.08  29.17  32.25 3238 37.19 3515  31.50  32.79  35.02  29.56  32.51

-¢- 20174 —=— 20184
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5.0 (b)#ETLH
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B3 R{EHEENARKELEARETEFTEEHE

S S B (1Y 1V o T ¢ ) A S EN U e ]
SrMTiA, BE2 (oK R ) B BEF3 (Hrok g AE ) Ak 2
FRRRIAC = B AR 5 vy | EORE FE R R/, SR A
P
3.3 REKELAETEMITHRSH

MRS T — R4 B2, S 2RI, OF
A TR ML B SRR R S IR o), A L

5 B 245 R R RS e Sh 38, T AR TR) A B 25 4% 1 ot
MIACE 35 W & i A B e . 2017—
2020 AFEAR B AL, K T 4% 45 003 S ) K A Aok BE S A
TSR0 20 R R SRR M R
A R LA HL A B A R T 45 SRt ] 4 R

HI 4 (a) AT LA H,2018—2020 4 4% 4b 2 Fit
SR A AR, AR K A0 e 7K 2k 6 4cb 38 1 i
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il P 2 B T g K A B v S Ak B A v AR
NEALFREY . AF2 F1 BF2 508 i 4405, 2019 4F
i, 730 0.89% F10.90% , 8 CK 435l &
41.27% F142.85% , " NEALFE BF2 A8 S0 % &
F A AR AL BE BFL 15 38. 9% , HeAH R 114 25 A &b
P8 BF3 &5 43.2% ., & 4 (b) AT LLF H,2017—
2020 4745 7K AEAL 2R i F AL 22 5 & i AR AL A AR 4B
2017 AR A HR 2 S s, N 7. 27% ,
2019 4R & (5. 29% ) & 37. 4% , ¢ 2020 4EF-
P (6.21% ) & 17. 1% , 2 BF1 Lb ¥R 0 o
i, A 8. 13% kol AF2 Ah B 8.08% o 43 #r
AR R R AR AE SR ZK H B A AT 1) M AC 22 b i T
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0L 1 1 1 L L 1 L 1 L
AF1 AF2 AF3 BF1 BF2 BF3 CFl1 CF2 CF3 CK
A G 5

o B4 () WTUAE H, &0 AL B 0 &
A FAEAN ], 2017—2020 4F Al 2 1 734 5 i
I35k 11.53% | 11. 09% . 12. 08% Fil 11. 46% .,
2017 .2019—2020 4, CF1 4b ¥ 4 5 19 i & & 35 5%
15, 2L A I W, B¢ CK 430l /&5 5. 51% 5. 33% Fil
1.98% ,Hyk ok BF2 ib#, K 4(d) ATULA H, A
[ K AR A BEAAD T SR S BE TR & i 25 AN K, (A &4F
3 A7) b $HAE AL R AR P 4 25, 45 A B 2 AR -3
T H6.87% ~7.62% . 2018—2020 4F, BF3 4bF 1y
AR BB, N T.33% ~8.20% . LG50t
NI PR AE TF 14 BF2 F AF2 A AD T2 5
JE bR B

-&- 20198 —e— 20204
9r L)EZEER

ZHEE R/ %

AF1 AF2 AF3 BF1 BF2 BF3 CFl1 CF2 CF3 CK
MG E
84r (HEEREE
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NN
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6.0 — 1 L 1 1 1 I . L L
AF1 AF2 AF3 BF1 BF2 BF3 CFl1 CF2 CF3 CK
Pk E R
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4

i AC IR 24 F R R AR A , HE ™ o Rl TR T A2 b
BRI GAFE R B2 Sh K 3 R it
R E TEERER . AU AR TE e
FH A b FRR 0 TS LS MAL R AR 4, i
SL 4 AEAE T B rp AT 5 X (RO B R e A6 1k g6 i
58, A IR FK B AL R 5 ~ 8 AR I8 My AL AR [ 25 ) 1
RGN, RS TPk 2 AN W . I P AR AT
P K EHR3.5~5.8 mm, il HR KK ERHN 19.9
mm , ZEFEIE 7K 54 3 700 ~3 900 m’/hm” i it & K
650 ~750 kg/hm® {) X [] H BRIEAR (4 I 1L 5 BF 52300
PRSI R 13.4 ~26.2 om, 7EREE K 2 2R
4 100 ~4 350 m’/hm* i fiE &4 650 ~750 kg/hm” [y
X [R] H SR o WAL, 45 L1 7K JIES C 5 T LA S AR AL
AR B DR AR o R 45 A [0 i X % 4 4R

W T AL SR A K R 3 825 m'/hm® it T
28 689 kg/hm’ [, FARAEM K E N 4.2 ~7.3
mm , B ETEFAERIN (5 H 20 H) 2R (6 H 20
H) 444108 4 0. 62 em/d, £4EH K158 18.6 cm,
ARSI 5T 45 R 52 SR S5 A 3L )
A, Dy A 3 T R A B 4 AR B IS LA
Fo s AR X S H 6 ARSI R OIS AL A
LSS o Ao L 2L 4 AR5 s 7 Hr A
N EESE AT R 3 750 m’/hm® JEIKRECH 16 R (F
) JHEAE i 720 kg/hm? B, MDA 7 AR, SR
At IR BRI MIRC RIS S 5 9. 0% (20 & it

8.13% , T HABKIE AL BRI, oK AL s Ak K
HIE AL A R T A AL R SE AN 2R . IR
W5 B AT A 4 ARl AT R A
DEHEWEE A5 R 3 375 m/hm® (R4 ) | TE A2 45
IKF) 3 450 m®/hm® IR, R faAS BEHE K S G4
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I B, 50 g KB I R WK
SO A LRAS - ATL IV Z N R M T 3o e
AR, (EHSHA %40 S o R SN S TR R Ak
#4800 m’/hm’® i 7= 45 fiy i 5 i R 450 B g 45
HTHE 7 S4E 4 350 m’/hm® JEAK R, HORHSEmR &
SR BT R e, 43 R E 1.29% R 15, 7%
KBS > () Y 5 A SCEE I A AR 2 AL, 5 H R
[A AT B A AT TC 7 A ] 2 48 A I S B AROR R[]
RS AL T AL L 75 K IR A T X 1), A 3 =i
R it JGE AN [ A R AL 265 7y i 1 AR TR A A — o Y 25 57
P RIS, 22802k 5 A R I — A % A A AT
WHEFT T 1 ~2 a (WIS AT, T AR SO0 34 2 T
T4 a I, X 5 ~ 8 AEISHIAC HEAT T HREeiFoT,
PRI T AR SC AT 5 45 S 7T A 55 3 20 SCHik 1 2518 4 e 2%
S BEE SRR R A S KR T
TRFFIE FIFEK ALK 57 BB 20 52 ), DAL XA 4 7K
REAR A B AR S 3 B 0 T I ) B A T AT R — A
FFEEA W 7

5 4 #®

LT E i TR X TR 7 S it st £,
WEAFZKICA L, T 2017 4F 4 JJ—2020 4F- 10 ]
XJ 5 ~ 8 AEHS M AT AR AE L T i RS A T
FFRELEWEI AT T AR AT X AS [R] 7 A4 275 %) i 7 e
iE, I LA K IERE & 6 B, T 5 XA AL 5 22
KB R AR 2R . 15 B F 25T .

(1)2017—2020 4F, A [A] 7K AE Ab B R H) 4 4%
ARS8 Ry 3.5 ~ 5.8 mm/a, Rt K &N
12.3 ~19.9 mm, i BF2 b3 ( ok ip AR 54K &
R, 19.9 mm, SFEIEE A 4. 98 mm/a, 3 CK 3
T 31.00% . Kk AR K 13.4 ~26.2 em/a, 4F
PR s i K2 CR2 (K IE) , 2 26.2 em/a,
BAEZEM 4 a B0 7. 94 mm; BF2 Lb 3 A
FRIK EEKR,FHH 3719 em/a, 2RI K &
e K, A 148. 75em, HrK H AR 7 7K A BE Ak B AH
XPR, AT DLSE M AC A AR A DR AR £

(2)2017—2020 4%, ¥y fc T 5 7= & M 639. 45
kg/hm* 4% 1 876. 65 kg/hm* , BF1 b ¥ ( iK%
AED)SEH P2 Bk, R 1 304, 36 kg/hm’, &8 CK &
14.29% ,AbBR[R) F= 25 5 B . A5 A BRAR AT SR 5 fef
TLHAE 3.89 ~4.55 JE N, AR E T8 20.77 g,
BF3 Zb3(rhoK e e ) B K 23. 35 g, Hik oy BF2
AbFER 17.23 g A AR AN [R50 A B AR 1 3
H305 ~ 366, BIARFPUR , mh BT R . BFL AR FRAAE

93 (AR i 7 A/ I, o B A 3 vy, Ry 281 ~ 357 i
HWCh BF2  £AF 4y (R A 280 ~ 382 JE [N,
K HF R sk K e A Ak 38 A AR A 7 R G s R
HARR RLRE/IN, R SR

(3)2018—2020 4=, K 7K 1 H 7K &b P 1) i 32 i
Fr i T AL B AP RE A EE ) TR Ak B A
BF2 AbPH & i, 0 0.90% %8 CK 55 42.85% , Lt
fRAEALFE BF1 755 38. 9% . 2017 445 A B AR AL 2 0
SR SRR, R 7. 27% , 2020 AFESEE R
17.1% , H.rp BF1 Ab B AL Z 08 & & e, h
8.13% , Hr7KARIE sl AR 7K AT Ab BEA R T A AT 22
I B, 2019 AEA AL HE 11 oL - Y & =, N
12.08% , 45445 CF1 b3 (55 KARAL ) At AL 2 1
JO V-2 e ik A e o AN [ K I AR BT A AT 2R
RHEER G Z AP YER 6.87% ~T7.62% , 45 F-1
BF3 Ab B ) 22 R O ol AR s, A 7. 33% ~
8.20% . ZiH A ATINh BF2 1 AF2 Ab 3R A AL T
T = e S

(4) ZEA 0 B £ Ab BRA AL 9 A= K FR A L 7= 1 45
s R it S B A5 A 00 118 7K A 5 R TR ) 52 - 4 Tk
SERA 3 750 m*/hm®, 44 T W HE K B 16 R,
SRR ZEIIHE K 1 YK 450 m®/hm®  F5 A AR 30T
K1 ¥ 180 m’/hm’ | f 48 ) #E /K 2 ¥k 3L 360
m’/hm* B AR K 8 vkt 1 800 m*/hm*  Fk A=
KA7EK 3 Y3t 360 m*/hm® PRI (423 ) K 1
W 600 m’/hm” i I 5 > 720 kg/hm” (AR 8 ¥k, B
UKt AE A 90 kg/hm?) |, 3% 8 1 5 7] kg 77 5
TR X AR K AR BRI 35 2
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