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Effects of nitrogen fertilization depth and water stress on
quinoa seedling physiological characteristics and yield
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Abstract: To explore the response mechanism of quinoa ( Chenopodium quinoa) to fertilization depth and water
stress. Quinoa in pots were used as materials to set three nitrogen fertilization treatments [ D1, placement of controlled-
release urea (CRU) at 0—-8 cm depth; D2, placement of CRU at 8—16 c¢m depth; D3, placement of CRU at 16-24 c¢m

depth] and three kinds of water treatments ( W1, normal moisture; W2, moderate drought; W3, severe drought) to
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discuss the effects of quinoa seedling physiological characteristics and yield. The results were as follows; (1) Under the
same water condition, with the increase of fertilization depth, the growth indexes (plant height, stem diameter, leaf
area, aboveground biomass, length of main root, surface area of root, root volume) , physiological indexes [ superoxide
(SOD) activity, peroxidase( POD) activity, catalase ( CAT) activity, soluble sugar content, soluble protein content,
and the total chlorophyll content ] and yield index tended to increase initially and then decrease. D2 treatment
(appropriate deep nitrogen fertilization) was higher than D1 ('shallow deep nitrogen fertilization) and D3 treatment
(bottom deep nitrogen fertilization). (2) Under the same nitrogen fertilization depth, with the increase of drought
stress, the growth indexes and yield index of quinoa decreased gradually, and the physiological indexes were rising firstly
and then decreasing. It was suggested that the water demand of quinoa seedlings was obvious, which could adapt to
drought to some extent by increasing antioxidant enzyme activities and osmotic regulating substances. In practice,
attention should be paid to the supply of water in seedling stage to promote the formation of yield in the later stage of
growth. In conclusion, suitable water and nitrogen management ( D2W1) can promote the growth and physiological
characteristics of quinoa, and enhance the drought resistance of quinoa and improve the yield of quinoa. The results of
this study provide a reference for further study on water and fertilization management and high yield cultivation of
quinoa.

Key words: Chenopodium quinoa, water stress, fertilization depth, controlled-release urea ( CRU), morphological

development of seedling, physiological characteristics of seedling, yield

B RPN E — A, R T
UM 255 307 LU ok, PR B B B SR E A R
U B4 A 2558 I, R T P A 22 S A 9 40K ) A
KBRS, 2017) , TR TR, K>
RSy ALK Y Nk (S S = I SR )
AR S N X 5 — 0 R i, B A —
Fps K GTAED , B o FL e LB 32 & bt R
71, K AR - HER F T & vh & ¥ E AR (RS
Hi%,2019) , KABS = E R C R 2R E NI FRIR
L, A 7R L e — R A K B i s E AR AR
“LIARTEK ™ 19 B 0 (2= BB R B B 22 2000) ,
742 g 7K N RT3 SE AR 38 7

FEREIR R AE Ty — P B AR AL, RO AR 5 1E )
X %3 0 i SR A2 ) 3% A R ORE =X i 97 40 BT
SRR e N PN} T i
E ANEA R (XE A5 ,2019) . A BFSE T, M
PREF A + 58I 76 55 WA VS i, AN g 2 i g AE )
WSRO 55 ,2018) . BRLIL R IR R A HEY
Jite X 2 2 R SR A Y & S B R

WF9E 2 BH | 4 H B0 it A T8 3 2 4 s A 35k 1 o6
TR (JR ARG A, 2016) |, Bl A it I VR B, BT LA ]
BRI AR R A, 785 R S AE AR R T+
HEIK 43 R SR 43 0 W W R (o D R 2R
2019) , 50k it sl e it AH EL , AERHZR it T LA
e HERL R 3 28 K AR &G, 42 VR 9 Je 1 R K it

MR & VR 7 ' (T B 05 5%, 2013 4% % 1 5%
2016) , HEdRiE , AEAL I A v] DLAG 50kE G DA )
5B oK 3 o 1 R R b e bE 1 (Zhang &
Rengel ,2002) , {H PR B 75 BBl v AS BB (45 =
45 2016) o KK IESFE (2006) HFFEIN R, /N i
JEEREE 10~30 em A F TR Z X IR Z R L SR
AFIM . B T 45 (2020) BFSE N, TE 5~ 20
em TRBE N, K 14 77 5 i G it A O 1 184 Jon 7
EREE L UL R R 3 R AR K Y it A R B A
PR 22 5, ETT, 22 22 19 5 3 il 280 R B2 1w AN B
i, E N AM 3 XK A A B BF T i 2, 0K
43 R A % 38 235 5 A SR 190 40F 5 T i A i 3 (/)
05 ,2017) B THBAR IR B 3% 5 AP K /4%
PR R BT LAER BH K 43 Jih 38 it 280 % B X B A7
A A FRARE A R B A2 B K A SR R
Jit LR, 2 v EUIE ) %6 %o S0 LR 2 1 = B A
HE S, AP SS & #y i A A 0 v A
WO, RR T LT 5 LT 5 1 X At iR
FEFIK AL 0 e AR A, B AE 0 T 58 Kk T
[X 28 2z B} 2 A5 PR 7K A5 1 110 T 9 32l ) 52 2
WA

1 #HEF*

1.1 o B Ak 5e i it
PR WA ACKE 157 W A v



1224 OO0 M W

42 %

feREREEZRH T ARAR, il RRE
( controlled-release urea, CRU) B “BtIAIRE" (&
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P,0,15%) A (3% K,0 52%) . #HEHIKER o
BERR S | SRS &5 318 0.2.0.2.0.15 ¢ - kg,
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D3(#ERIRRMAE 16~24 em HIE) ;MR W At
K LR AT AR (L i 4255, 2015 ; B B AL 55,
2017) [AFESE 3 A K IEH BEK (WL, 1 A XF
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RS S R(O=m) BB 7k, B ak
34 AEABENLE, ERE RS 15 R(YH
W) B3 RS UEATHR A B I R R R
T IF R, B 1T 5 o Ok T R AEAE 4 CVKAE
PEATTE 45 36 A 45 300 A B4R AR A9 I 52, T 2019
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R1 AkSMERREBENEE M FBERNZM

T G B, ¥97E D2 Ab B A, EARKAE D2 AbHf
S35 e D1 AT D3 AbFE R S T 5.96% ,13.80% |
10.48%H1 16.58% .10.11% ,15.45% ; 1R ZAFLE D2
ARERAY I EE D1 AT D3 Ab R IR T 13.22%
21.85% .13.24%H1 20.95% 22.64% 36.47% ; IR %3
T FLTE D2 ZbHL53 50 e D3 Ab P 35 1 5 1722.62% |
10.06% .17.33% ,D1 1 D2 ZbFE2%E SR B 25 A A 4K
FRAE A M NE TR BE AL B o 22 S W 2 . A EARK
AR ARA AR 2R 2 1 RURAR 22135 B AR 34 B /K 43
BBEHTEN, EARKAE W2 F1 W3 ZbH H W1 A FE
BEW /N T 23.54% 48.89% . 19.69% Fl 46.54% |
22.28% \47.56% ; i ZRARFAE W2 A1 W3 b B L W1
AR W N T 31.47%  73.30% ., 31. 45% F
70.04% 30.67% .75.65% ; H Z R 1H FFE W2 1 W3
AhPRHE W1 Ab BRI U/ T 46.03% . 70. 22%
42.81%F1 71.70% .43.96% .70.37% ; K Z V-3 H 4%
FERR T A B2 S 3

Table 1 Effects of water and controlled-release urea
coupling on the upper growth of quinoa
7]
IS gy BLE
R EEL/bn
Kb P Plant Stem
¢ . Leaf area Aboveground
Treatment height diameter ) .
(em) (mm) (em”) biomass
(g)
DIW1 28.85+ 1.72+ 4.46+ 2.25+
0.24b 0.08bc 0.04b 0.02b
DIW2 24.33+ 1.63+ 4.09+ 1.91+
0.20e 0.03¢ 0.09d 0.03e
DIW3 19.76+ 1.27+ 3.73+ 1.59+
0.19h 0.04d 0.05e 0.02h
D2W1 30.29+ 2.70+ 4.71«x 2.52+
0.09a 0.04a 0.05a 0.02a
D2W2 25.08+ 1.94+ 4.61+ 2.04+
0.11d 0.03b 0.03ab 0.01c
D2W3 20.46+ 1.57+ 4.04+ 1.71+
0.10g 0.05¢ 0.06d 0.03¢
D3W1 26.06+ 1.67+ 4.28+ 1.97+
0.16¢ 0.07¢ 0.02¢ 0.01d
D3W2 23.32+ 1.48+ 4.06+ 1.83+
0.23f 0.05¢d 0.08d 0.01f
D3W3 19.00+ 1.25+ 3.69+ 1.42+
0.28i 0.02d 0.06e 0.011
D 1 562.62%%  52.45%% 50.80 % 290.60 **
W 130.47 ** 53.64 ** 103.08** 1 066.52%*
DxW 17.04 % 7.72% 1.82 23.65%*

0 BE ="V HE+RER . DI EREREMAE 0~8 cm &
B D2. $EBEIREMEAE 8~ 16 cm IRE ; D3. HBEIR KA 16~
24 em R, WL, IE# K, W2, RET R, W3, EE TR,
AR EREIE (D W) NI 2550 FAE, RFIAEF 8RR A
AbEE] 22 53 0 3 (P<0.05) , *3R/R P<0.05; **3%&/R P<0.01,
T,

Note: Data =x+s. D1. Placement of CRU at 0—8 cm depth;
D2. Placement of CRU at 8-16 c¢m depth; D3. Placement of CRU at
16-24 c¢cm depth; WI1. Normal moisture; W2. Moderate drought;
W3. Severe drought. The data of each factor (D, W) are anova F
values. Different letters in the same column indicate significant
differences among different treatments( P<0.05). * indicates P<0.05;
** jndicates P<0.01. The same below.

2.2 MERREFK ST IBXEER R E KA

RIAR A AR AR A3 B AR AR R AL
AT BT R &R A RO E W 00 DT AR Y4t
R ZAE b, R MR B AR K S R Y 3
P, 2 SRR EAL TR K o3 Ak P Y
AEH AR B A B AR S T AR AT IR 3 R T e
TREEFK 73 b BEXS 2 22 1) EAR K AR R P B A
FIAR R R RAT B35

R AN EARA R AR RB R AR R W ARITAR
FROV- R LA A A% Ak 2 8% I RO il P TR 14 4 n ole

x2 KSMERRZBENBFERAZERKPZM

Table 2  Effects of water and controlled-release urea

coupling on root growth of quinoa

FHRE HiZ FHEM RREH
AbHR Length of  Average Surface Root
Treatment main root root area of volume
(em) diameter total root (em?)
(mm) (em?)
D1WI 16.24+ 0.45+ 24.92+ 3.28+
0.18b 0.0labc 0.45b 0.07b
D1W2 12.42+ 0.42+ 13.45+ 2.25+
0.25¢ 0.0lcd 0.42¢ 0.14e
D1W3 8.30+ 0.34+ 7.42+ 0.88+
0.17h 0.02fg 0.171g 0.10g
D2W1 17.27+ 0.48+ 29.15+ 3.78+
0.24a 0.02a 0.60a 0.06a
D2W2 13.87+ 0.48+ 16.67+ 2.59+
0.14d 0.01ab 0.38d 0.08d
D2W3 9.23+ 0.38+ 8.25+ 1.13%
0.24¢ 0.02de 0.05f 0.07f
D3W1 14.89+ 0.43+ 23.02+ 2.96+
0.23¢ 0.01bc 0.26¢ 0.04c¢
D3W2 11.57+ 0.37+ 12.90+ 2.05+
0.34f 0.02ef 0.51e 0.07e
D3W3 7.81+ 0.32+ 6.82+ 0.72+
0.14h 0.02¢g 0.42¢ 0.09¢g
D 899.22%%  18.55%% 1 616.13%* 645.34%*
W 63.29 %% 43.76%%* 73.12%% 39.02%%*
DxW 1.84 0.81 9.77 ** 1.63
2.3 HEUR BRI 55 BAVE X 3 3 2 TR AR M0 B0

%3 HRRW] AL TR K oAb BB RS AE A
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Table 3 Effects of water and controlled-release urea

coupling on physiological characteristics of quinoa

fista

D W DXW
Index
SOD &Pk 26.32%%  63.50%x 1.94
SOD activity
POD V& 1 29.52%%  289.63 %k 4.23%
POD activity
CAT &1 341.06%%  144.26%* 10.15 %
CAT activity
A A 52.88 % 7.71% 0.84
Soluble sugar content
AR EEA SR 16.02%%  19.88%* 0.21
Soluble protein content
ESE P58 11.46% 27.49 % 1.61

Total chlorophyll content

ME 1 ATLVE 22 Z 4R & SOD (POD Al
CAT 15 M2 bifi 45 B R 2= 1)t FH IR BE 38 S s e
REAS, ¥ 78 D2 4b PR 5 K, SOD ¥t 78 D2 4b 3
(W1, W2 F1 W3 4b B35 4 150.56 .239.51,172.14
U-g'FW) 251tk DI F1 D3 Ab ¥ W & T
29.10% . 20. 87% . 21. 43% Hl 28. 05% . 17. 18% .
16.84% ; POD 15 PEANAE W1 Fil W2 ib BH 22 5 b 2,
CAT 1ETETE D2 AbFE (W1, W2 F1 W3 40343 51 Ky
31.65.34.99 .32.35 U - g FW) 434l tb D1 il D3 4k
PR EIRE T 25.71% .30.44% 9.80% F1 22.47% .
17.96% 22.89% , ZEFE LI 3 PSP BT 2
iR 300 B85 S T 1R i [, SOD 1% M AE W2 4b 3 (D1,
D2 1 D3 Ab B %)) 5 43 51 4 188.19,239.51,172.33
U-g'FW) 25l W1 b B 8 7 T 43.28%
37.14%%130.87% ; POD {4 #F W2 4b P (D1 .D2 Al
D3 AL BRA P 4y W R 472.45 . 505.44 . 428.33 U - g
FW) 43 b W1 AbEE 5 & 42 5 1 39.83% .37.56% Fll
30.96% ; CAT {4 7E W2 Zb# (D1, D2 1 D3 4b#i%)
i3 9h 31.56 .34.99 27.13 U - g'FW) 435 L W1
AEFR R AR T 25.52% 9.56% 1 18.85% , ARl T
b ) 2% 5 b 2

A G TR T R S R
2500 A il R P it P R BE B S T e R R AR

WTE D2 b K, AT PER S A AR R A
SEAVAEFR 3 7K 43 Ak P 25 S ) 2 AT MR B i A
D2 AbFE (W1, W2 1 W3 4b #5514 5.10.5.97 .
5.87 mg - ') 43I D1 AT D3 4b B G E 4R
22.27% . 33.78% . 15.52% F1 37.91% . 16.78% .
39.96% . FHAZ I EEVEME AT R AR S A A
ENsS el &gl STER T N =R A NPT 72
BES A W2 JE Ab B K, D1 # D2 b3 22 5
F,D3 Ab P RN W T S A W2 Ak
Hif K (D1.D2 Fil D3 4 FE 435124 1.83.1.96 ,1.66
mg -+ g ) B W A B R T 20.17%
15.38% Fl1 16.43% ; M 4% &K B & 78 W2 4b #l i K
(D1.D2 1 D3 b3 435124 3.50,4.56 .3.32 mg -
g ) Aot W1 b PR E S T 32.46% .35.19%
1 54.18% , A [a] T 5% 4b B 18] ] 35 B8 . Al 38 1 4R
HEEMtgRLEEFARE,
2.4 RREMKSEHEXEE 2R M

4 BERERM] TIC R K 3 hb B e —F 158
AR ISR FE 2 ) TOURE /NS 7 e RN TR 3 A
TR PR IR R K o3 Ak LA X5 BE A7 (1) 5 ROE
FREECA 25 ), it 0 TR J3E A K 53 58 BN RE 22 (1)
TOUREDRL B0 0 3 5 i, 2 27 TR R 45, TR /)N 7l
B AT BB FEE RN TR 7R 4% A B i IR
UREERS IS Tt = J5 B, 978 D2 Ab B K, Thif
BECTE D2 AbFR A4 T 4331 LG D1 A D3 b3 i 42
BT 14.56% .10.89% .36.93% 1 9.78% . 17.02% .
11.00% ; TR /INREERR | 23 B0 BB 7 i F0 Tk
TERR P Ab PR 2 5 10 o B T SR 0hE 1 o, B A2 T
ey R QIR VAN o8 O 5 2 O Y N | A 8
T A5t I TR Ak 3R 357 B T 2 P A0 3 3 2R A, T s
BAE W2 1 W3 Ab L W1 oAb PR E R N T
39.70% . 53. 00% . 18. 45% 1 51. 60% . 17. 43%
51.67% ; TR /NEBCE W2 F1 W3 4B W1 Ab B
WEW/NT 41.00% .57.00% . 13.27% Fl 50.44% .
8.08% .53.54% ; 43 B RN R BUAE K 43 ik 3 25 57 b
Z R W2 W3 AR B W &b BB N T
26.79% . 64. 24% . 13. 74% F1 55.56% . 11. 07%
56.79% ; Tk B AEHS /3 Ab P 25 57 Wb 2%

3 ik

3.1 HEAE IR ARk 5 AE M EE A MR B B M
78+ P55 5 AR AR A 20 2 I T Bk
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=
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< =4
U_E 20 g g4
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H ; g
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#HE %2,
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AR Fertilization depth

JEARIR B Fertilization depth

D1. HERREMEAE 0~8 cm TR ; D2. IEBEIRZETE 8~ 16 cm IR ; D3. EBREMEAE 16~24 cm FE; WL IEH LK, w2, it
FEF L, W3, TR TR R R AR 2 55 (P<0.05) .
D1. Placement of CRU at 0-8 c¢m depth; D2. Placement of CRU at 8~16 e¢m depth; D3. Placement of CRU at 1624 cm depth; W1. Normal

moisture; W2. Moderate drought; W3. Severe drought. Different letters indicate significant differences among different treatments (P<0.05).

A 1
Fig. 1

F i) B0 A5 Bl 4248, 2015) o 7K 0 2% 1 R it 260 T
14 B FH AE 42 = K IR A 3 (2 EVE 1 A K
(XF K R H K B2, 2007 5 BB I 75 45, 20125 #X &2 Ay
4,2020) , ML MR (2014) BEFEUERT , 75
—SEMER AR, HE K & 36 0 A 25 e OE N 22
T 25 35 b (0 38 0, HE K 2 %L 80 mm N HL,

K53 R R PR 28 R G 0 2 22 A IRV 1) 52

Effects of water and controlled-release urea (CRU) coupling on physiological characteristics of quinoa

BERAE (2019) OB 5T 45 £ W, 60% ~ 80% 7K 4311t
o7 AR 2 A K B Bl AR A, ABF ST A R,
TE it R BE AR R 25 A0, B2 22 Ak v 25 g AL
by -3 A e Ay I K ) B i 3, {5
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Table 4 Effects of water and controlled-release urea coupling on yield and its components of quinoa

b3 TR KL TR/ RE %L IR FEEL 7 TRE
Treatment Grain number Splke]et number Number of Number of Yield 1 000-grain
of apical apikes of apical apikes branches spikes (g - pot™) weight (g)
DIW1 968.00+13.32¢ 33.33+0.88b 27.33+0.88ab 23.33+0.88ab 48.57+0.49bc 2.64+0.03bc
D1IW2 583.67+8.99f 19.67+0.88d 24.00+1.00cd 19.33+£0.67cd 35.56+1.28e 2.32+0.03e
DIW3 455.00+13.65h 14.33+0.67e 20.00+1.00e 17.00+1.00e 17.37+1.65¢g 2.03+0.05f
D2W1 1 133.00+13.58a 37.67+0.88a 28.33+0.67a 25.33+£0.33a 53.55+£0.94a 2.79+0.05a
D2W2 924.00+16.80d 32.67+1.45bc 27.00+0.00ab 22.67+0.33b 46.20+0.59¢cd 2.73+0.04ab
D2W3 548.33+11.22¢g 18.67+0.67d 23.00+0.58d 19.00+0.58de 23.80+1.31f 2.48+0.06d
D3W1 1 009.67+10.27b 33.00+1.00b 27.33+0.88ab 23.00+1.00b 49.62+0.43b 2.74+0.01ab
D3W2 833.67+5.04e 30.33+0.33¢ 25.67+0.67bc 21.33+0.88bc 44.13+0.89d 2.63+0.06bc
D3W3 488.00+4.04h 15.33+0.33e 22.33+0.88de 18.33+0.33de 21.44+0.54f 2.52+0.03cd

D 227.55%%* 53.75%* 6.66%** 8.74 %% 42.29 %% 56.08 %%

W 1662.00 360.97 #* 43.26%* 48.31 ** 717.88 %% 58.50%:*

DxW 40.84 %% 14.29 % 0.78 0.88 4.09* 6.18 %

T AR SK G & | 70 R A K o0 X B8 A 4y vl LA
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2 U B T IR = R T ARG TK A3 2% A R G UK
ZEOR P 1S i B A /N AT B R R & U A PR 1 A
KN BT, S ) o e, TR0, AU H
SUROIBURE R (- LR 7 = £ I TR A B
AR i S () R 32 b A 1, 3 ) RO TR Ol LR A
VY= R/ € O e o - i | I SR - B 7S
/N A GRS T A E R it A BT LA A X
TR MRS, 88 ARG X 2 22 4 i b 3 A K i 1 ol
LOTANITE S 2 S 3 RN A S

HRZRAE R W K 43 R 35 43 W 28 B, 32 K 53 T
SERib AR R TN = e N e s =32 L N G 3=
84,2014 T 40%,2015) , 38 2 A% it A VR 2 mT LA
P VEYIAR RAEAE 2T E A 4046, 38 25 m
TRMENE R B2 A A TR FREWAR R 05 ), (2 AR &R
() A= R K 43 R 28 00 B8 s (o i i AN R T
2006 ; MY ,2007) . AWFFR Y, T a2
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PR, HT S0 R RO, X 2 MR R k'
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A U R R, 5 D1 AT D3 AR BRAH L, D2 Ak
Pt FH 2550 5 o 4, 10 BH A U it 4 R DR 2 Ak 3 ek
HBTHERERZERRN, WRRZBZY e

BER AT, R AMBRRIN  WERER R EL
(Lietal., 2009;Guo et al., 2016) , 425 T2 E K
R, AWEIE b it I8 TR X I K A%
PFREER ARV R AR R R AR
T .35 22 S, U WD bt R0 TR B X T R R R R 2
EMFR R E 05 OV T 1 53 b 21 15 B
K 53 Z A XTSIy 1 5 e T i AT R R 4l ) B2
M), il 2808 B X K 3 A — E I AME UV, X 5 Hu
4% (2013) ,Fageria A Carvalho (2014 ) ) HF 57 2% 2R
FHAL
3.2 HEBER E Aok & BB X 3 & £ B ISR &
e L I =R 3T ¥ TR (7 DO LI i
PUHEBRGR . ATV AR I v AR AR s
W) I, REAS DR 45 I 2 RN PR 355 1498 35 V40T, A 4 A
Py e A, S i 20 n] DL WA ) Y 4L
WitE (22855 ,2015) o AEEACERBE  XFEYIAR £
A BEE PR R 2 R Z ML /N MR & SOD | CAT
TR AR = 7K AT PR A 1 & 1 IR, A 2%
fEAR R (AH%,2011) , ARG REY, T
AT, D2 AR FEEE S SOD POD 1 CAT i
PERE ORI A A R T e, B
AN [] B 470 S AR Tt T2 375 8 759 ) 5 240 A A [) 68 3 19
HLERIARHL T 5, 35X 5 5 HUBAF (2020) A HF 52 45 28
AL, BEETE T R AT BB IR AR5 = i Bt
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WY FE— KA 25T 3 2 98 759 it R TR B T DA
HEAEY) P R Y IE . Kaushal 45 (2006) A H 7E 20
em AbJEZE BENE AT 42 5 K 07 &, S AR R 45 R A
—F, X 0] e 5 05T RE A IE R R S R R
FEREFIE, AR, ET R T RE &
Vg I AEAE 35 25 5, T 5 30 R AIK T 22 22 T Aok
B TR/ N s Rk BRSO TORE DA T 410 7
A i (W IE B, B 22 T8 L™ i 1 e A OK o S5
H W1, BAREEAE A BA — Pt B
IR AR BE 25T, 2222 B 2 e ) AN AR A], =2 30
B 0w ANE] Bl AR NE TR — i, ] DLiE
N g E KRB R EE A2 1977 1 (Guo et al.,
2016 ; 4 £LH8 T T #%,2016)

4 ik

AGLER A 1F T I B K o MU S0 TR JEE e 8 7%
SEARAR TR IR IR L HEOK > R SR 43 2 T R A
AIRR 2R 0 A, fle 28 2 A, i 3R A2 A R A
RERBELN TR, HRAEMMBERET RN
D2W 1, AT LUIAE O $2 iR B2 22 7= g Y — Fh S % i 1
SR, 7K 5 it IS € J3E %o 28 2 A Ak B9 3% Wi ik
AR NAEIN R S A KRBT (B A2 55, 2019)
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