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Effects of combined application of urea and different contents of citric acid
on grain filling characteristics, nitrogen utilization and yield of black high-

land barley

TANG Qinyi, TANG Tao, FENG Xibo
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Abstract: This study aimed to clarify the optimal application rate of citric acid for increasing yield in the cultivation of
black highland barley in Longzi County, Shannan City, Xizang Autonomous Region. Using local Longzi six-row black highland
barley as material , five citric acid application treatments were set up, including 0 kg/hm* (CK), 15 kg/hm® (T1), 30 kg/hm’
(T2), 45 kg/hm* (T3), and 60 kg/hm* (T4). The effects of urea and citric acid application on black highland barley yield for-

mation, grain filling dynamics, dry matter accumulation, and nitrogen utilization efficiency were investigated. The results showed

that, compared with CK, citric acid application treatment
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number of grain per spike contributed the most to black highland barley yield. The T2 treatment significantly increased yield com-

pared to CK, with a significant increase in both effective spikelets and grain number per spike. In conclusion, applying 30

kg/hm® of citric acid with urea (T2) can effectively enhance the yield of Longzi black highland barley.
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Fig.1 Effects of different citric acid contents on the thousand-grain weight of black highland barley grains
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Table 1 Effects of different citric acid treatments on the Logistic fitting of black highland barley grain filling
AEHy Qb P FRFRE(g)  HBTRIE(g) A7 2 PeiE RE
2024 CK 38.91 39.29 Y=39.29/(1+44.00e™022") 0.999
Tl 39.86 39.76 Y=39.76/(1+54.81e702) 0.998
iV 41.27 40.90 Y=40.90/(1+68.13¢7%%") 0.996
T3 40.09 39.72 Y=39.72/(1+65.93¢02") 0.997
T4 39.40 39.39 ¥Y=39.39/(1+52.95¢702) 0.998
2025 CK 40.00 40.34 Y=40.34/(1+37.44e7022") 0.998
Tl 42.33 42.50 Y=42.50/(1+42.41e %) 0.999
T2 43.66 44.30 Y=44.30/(1+36.81e7%%") 0.999
T3 43.35 44.13 Y=44.13/(1+44.37¢031) 0.999
T4 42.27 42.62 Y=42.62/(1+39.06e02") 0.998

CK : RREFFRERRE ; 1 RFTFRERR 15 kg/hm? ;T2 JiliFFEEHR 30 kg/hm? ;T3 iliFr R 45 kg/hm? ;T4 . Jifif7 R 60 kg/hm?
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Table 2 Effects of different contents of citric acid on the secondary parameters of grain filling of black highland barley
R, T,. T T T T, T T, R R R
EOOBE G @ @ @ @ @ @ @ (wh wd) (w
2024 CK 2.16 17.20 11.21 23.19 38.09 11.22 11.97 14.90 0.74 1.90 0.53
T1 2.39 16.68 11.20 22.17 35.83 11.20 10.98 13.66 0.75 2.09 0.59
T2 2.66 16.24 11.17 21.30 33.91 11.17 10.13 12.61 0.77 2.33 0.65
T3 2.48 16.75 11.49 22.02 35.13 11.49 10.54 13.11 0.73 2.18 0.61
T4 2.36 16.54 11.05 22.03 35.69 11.05 10.98 13.66 0.75 2.07 0.58
2025 CK 2.15 17.03 10.84 23.22 38.63 10.84 12.38 15.41 0.77 1.83 0.51
T1 2.40 16.58 10.75 22.41 36.92 10.75 11.66 14.51 0.78 1.97 0.55
T2 2.49 16.02 10.17 21.87 36.43 10.17 11.70 14.56 0.85 2.02 0.57
T3 2.53 16.57 10.82 22.32 36.65 10.82 11.51 14.32 0.78 1.99 0.56
T4 2.31 16.92 10.84 22.99 38.12 10.84 12.16 15.13 0.77 1.87 0.52

CK: AJUAFRERR s T1 Wi FH AR 1S kg/hm? ;T2 AP AR 30 kg/hm? T3 . AP HBERR 45 kg/hm? ; T4 A 152 60 kg/hm?, R, AQFIRKMEIK HR
R AR TR WIVE IR % s R, ARG IR SGH 3 Ry AR B W e, 7, ARG R R B 20 T AR F e W g & 1 AR R
SRR SRR IR ] 5 7 AR BRI R LI T, (R TRV R W K L et ] 5 T AR R GBI AR LRI T AR VSR S R 8t i)
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Table 3 Correlation analysis between grain filling characteristic parameters and actual 1 000-grain weight of black highland barley under dif-

ferent citric acid contents treatments

Ay =0 Y R, T T, T, Ty T, T, T, T, R, Ry
2024 Y 1.00

R 0.97™  1.00

The  -0.83* -0.90"  1.00

T, 0.14 0.15 0.26 1.00

T, -0.90* -0.96™ 0.97™ 0.04 1.00

T -0.91" -0.98* 0.94™ -0.09 0.99*  1.00

T, 0.13 0.14 0.27 1.00™  0.05 -0.08 1.00

Ty -0.91" -0.98* 0.90* -0.19 097" 099 -0.18 1.00

T, -0.91" -0.98* 0.90* -0.19 097" 099" -0.18 1.00™  1.00

R, 0.64 056 -0.74 -0.65 -0.62 -0.53 -0.66 -0.46 -0.46 1.00

R, 097" 1.00* -0.89* 0.17 -0.96" -0.98* 0.16 -0.98* -0.98* 0.55 1.00

Ry 0.97™ 1.00* -0.90* 0.16 -0.97" -0.98* 0.I5 -0.99* -0.99* 0.55 1.00** 1.00
2025 Y 1.00

R 0.96*  1.00

Tho -0.80  -0.79 1.00

T, -0.55  -0.46 0.90"  1.00

T, -0.89" -0.90* 0.97* 0.77 1.00

T -0.89" -0.95* 0.89*  0.60 0.97"  1.00

T, -0.55  -0.46 090"  1.00* 0.77 0.60 1.00

Ty -0.85" -0.95" 0.73 0.35 087"  0.96* 0.35 1.00

T, -0.85* -0.95** 0.73 0.35 0.87* 096" 0.35 1.00*  1.00

R, 0.60 0.53  -0.92** -0.99* -0.81 -0.63 -0.99** -0.41  -0.41 1.00

R, 0.89" 094" -091* -0.64 -0.98" -1.00" -0.64 -0.94* -0.94"  0.69 1.00

Ry 0.88"  0.94* -0.92* -0.66 -0.99" -0.99" -0.66 -0.93* -0.93* 0.7l 1.00** 1.00

CK ANFEFF IR ; TL  JATAE R 15 kg/hm? ; T2 iEATIFEER 30 kg/hm? ;T3

TR IR 45 kg/hm? ;T4 MR R R 60 kg/hm? , Y AVE THid R, fEFH

FORMESGH AR | R, ARFHTG WIS AR | R AR PRI WA 5 Ry ARG MR A6, T, AR U SGH AR B 200 T AR I 5
P 7 AU HE SR R IR A6 i 1] 5 7, AU DRI IR BRI < 7, AU HE SR R VI 25 Ak I 1) 5 T AQER GG 5 Bt s T AR HE SRS e T ],
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Fig.2 Effects of different citric acid contents on dry matter accumulation of black highland barley at flowering stage
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Fig.3 Effects of different citric acid contents on dry matter accumulation distribution of black highland barley at flowering stage

25 FARESENITERLENEZESHEEAHTY
BRMEERSEFME

H Il 4 AT R BRI & T B R
TR I AT RS ZEFF + 5 > B A + 55 78 > it R, 2024
AEAE R R ORIRIS i 7 A R Ak 3 T R AU
BN T A B W T CK, R B T2 46
FHST3 AbHEST1 ZhH>T4 ZhBESCK, T2 Kb PR RE

EAIPI Jr ZEAT A R+ e RERLRY R T
YB3 CK 43 %l i i 62. 28 mg 283,25 mg,
171. 03 mg.512. 51 mg, 2025 fEH K Zer | MR,
SIS [ B Ry A R AL T4 10 T4 SRR B A
T CK,H P T2 Ab BRAE BB Jr  ZEFF + i
R +F05C PRI BRI TP B R 45 CK 43001 =
i 62. 89 mg 235. 80 mg.158. 92 mg 434.31 mg, i




FRIDISE SRR SR & e AT AR IR T X0k 3 75 BRAP R AR R A B S 2173

BF TR B, A BRI i i ZEFF + i 2
AR +F5C3X 3 S HRAL YT 4 43 B b 1 2 =
PR AT, FE BV AR A28 B FFRLIY 43 HE
Btz , H L 50. 00% Y+ 4 5 ) FFRLAE s 25 FT +
8 B 9 B AR R A E LU DR 27, 92% ~ 29. 54%
Hh + 050 4L A T R R i 4 G L
10. 81% ~12. 48% ; 1M 7 1 T s AR 22 1 - ik L8]

200.00 a

14

150.00

100.00

(mg,11k)

50.00

R R R

LU XU IXUXXXY

0
600.00

500.00
400.00
300.00
200.00
100.00

TR T R
(mg, 1¥%)

T2
b

A 5.00% (K 5) . gl AR AT R AL

BET TR TR BRI i g ZEAT i R G+

AT HAFRLR T R B B T2 AR R B

PR 2R

-+ -85 R + 552 FORFREL B ) R

PR R RACR IR AT CK il AT BRI fiE
REERTI I R Bl -+ 7 B ZE AT+ B A ) OB R
Il b (B R IR A R AR

il
B

R

ZEFFHI BT BT R

=L
R

FPRLT P ST 2

1 400.00
1200.00
1000.00
800.00
600.00
400.00
200.00
0

2 500.00

(mg, 1¥k)

2 000.00
1500.00
1 000.00

(mg, 1¥k)

500.00
0

120244 ; B 20254F

o

[ox
©
Sy

WW%WW}&L—:

=R
w

CK; AHAAERR  T1 MEF AR 15 kg/hm? ;T2 iEF R 30 kg/hm? ; T3 HiF 452 45 kg/hm? ; T4 AT R 60 kg/hm? , AN[E/INE FhE /R 1E

0.05 K 25 2

B4 FAESETEBRLEXNEBERMBHTYURRRNHE

Fig.4 Effects of different citric acid treatments on dry matter accumulation of black highland barley at maturity stage
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Fig.5 Effects of different citric acid treatments on dry matter distribution of black highland barley at maturity stage
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2 AR FRIAR, 4351 4 18.95% 1 18.73% , 522 A
B, BEMIIESE BT AR R K STk DL T2

AEBRE R, 43 5o 10 341,00 kg/hm® 5 82.42% ; CK
(3% 2 M HEFREUE A, 735146 914. 86 kg/hm’ il

F4 FEGENFEERNEBERTYRBENSRAFRIETHZM

75.48% , AFTEATRRIA AR AL B R T AR
Yo BC A AR, BARRBUY R E
ACTT IR 400 S5 1) R 14 7 s RO T B, HOX
R B ) T SRR AR L8/ 5 5 G RIS, 78 )5 B B
{UBIRETRRE7/F A S 4T 31 DI/l BUR E A E AU TN
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Table 4 Effects of different contents of citric acid on the transfer kinematics of dry matter and grain fullness of black highland barley

i e ?Eﬁ'ﬁ‘f@z% AL 58 % AT BT R 1EJ5 DTk R ?EE%H;’E%
(kg/hm?) (%) (%) (%) (kg/hm?)

2024 CK 2 213.09£51.17b 25.28+0.78a 25.24+0.94a 74.76£0.94c 6 558.53+220.33d
Tl 2 238.00+110.24b 21.22+0.98h 21.10+1.41b 78.90+1.41b 8 393.16+683.06b
T2 2 141.04229.27b 17.53+1.07¢ 17.05+1.31c 82.95+1.31a 10 435.54+199.09a
T3 2 479.50+135.34a 21.76+0.49h 21.68+0.70b 78.32£0.70b 8 950.76+240.55b
T4 2 412.85£23.62a 24.07+1.27a 24.84+1.95a 75.16+1.95¢ 7 314.78+203.73¢

2025 CK 2 245.78+165.75ab 24.78+0.48a 24.52+1.41a 75.48+1.41b 6 914.86+358.81c¢
T1 2 061.39+142.95b 19.56=1.14b 18.95+1.87b 81.05+1.87a 8 835.16+459.69b
T2 2 378.15£190.11a 18.95+2.52h 18.73£2.00b 82.42+1.09a 10 341.00+563.53a
T3 2 272.88+188.98ab 19.21x1.19b 19.732.19b 80.27+2.19a 9 270.89+537.58b
T4 2 345.98+174.95ab 23.67+1.84a 23.82+1.90a 76.18+1.90b 7 509.61+377.78¢

CKANHFTHRRIR ; T WATAETR 15 kg/hm® ;T2 JFHEIR 30 kg/hm? T3 JEFTIRTR 45 kg/hm® ; T4 JEFFERAR 60 kg/hm®, [F]—4F0 7] — 31 4 i f5

ANF/NG FREFRIRTE 0.05 KF 2257 03,

27 AASENHTERLENESRAZHEER
MES S B ENE

Hi Il 6 T 7R R BT AR, B B R E A
FRREE, EHF+ AR ER RS, N
23.07~29. 14 mg; it IR Z, }715.02~20. 08 mg; 1
W+ @ioe ) AR R B E, 410.48~13.28 mg,
TR A A R B, T1 A HE T2 Ab 3
T3 ZbFIA I8 3 T CK, Hrp T2 P& E TR B 1Y)
RREMBRERT BNV, 2024 4K TP 7EM
[ ARt T, BE BRI CK it ZEFF+0HH
HEAh+ 1 5C 1 R A R R R 240 58 15. 02 mg,
23.07 mg.10. 48 mg, T2 AbFF - ZEFF + -3 0
W+ R AR R R EE CK 43915 4. 80 mg,
5.78 mg.2. 13 mg, 2025 4F-A4: £ Fx v 7E [H] (1) )it
KT, BEHERRIFAED] CK i H ZEAT+0 Rl +
Aot R A Z B R R 150 15. 15 mg 23. 33 mg,

10. 79 mg, T2 Kb PRI - ZEFF + it 8 R il + 53 7 1)
TR A R R B CK 735 4.92 mg 5. 81 mg,
2.49 mg, &7 $oR,2024 4 B REIF A 0 4
PR R BZ R IC LU BRI T2 A FE>T3 b3 >
T1 ZbFE>T4 A3 >CK, ZEFF+ M B R A R LR &
B BC L I CK>T1 AbBEST4 A3 >T2 kb3 >
T3 Ab P A+ 55 50 fg bk AU R B R Y 43 TE L 9 3%
M T4 AbFRSCK AbFR>T1 AFEST3 A3 >T2 4RFH
2025 AEREHRRITAE I R bk A R B B R A
FLB B T2 AR FE>T1 ZbBE>T3 A FE >T4 40 FH >
CK, ZEFF+ 8 f bk A R AR 1 19 23 T b 3 R B Ky
T4 ZEFE>CK>T3 ZRBEST1 ALBRST2 AL FH | Fif + 5 5%
FHRAE R B4 LR B T1 AL FE>T3 4
FSCK AbFH>T4 AbFEST2 403 5 CK AHEL, ATH
FrEETR AL BRI 5 T 0 R B 43 B H A9, R A T 25 FF
FISE 9 73 T L
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Fig.6 Effects of different citric acid treatments on nitrogen accumulation of black highland barley at flowering stage

80.001 o
70.00F
60.00-
50.00F
40.00+
30.00+
20.00+
10.00-

SR LA (%)

80.00[
70.00F
60.00f
50.00f
40.00f
30.00f
20.00f
10.00 Z

S3HE H A (%)

Qb3

NFERI+F5T s A ZERT+H40; B0

A:2024 4F;B:2025 4, CK. RHiFF R ; TL. kT B2 AR 15 kg/hm? 5 T2, i f7 15 R 30 kg/hm?; T3 ifi #5152 45 kg/hm?; T4 . Jiti #7552 60

kyhm2 B

7 AESEMFERBLENBEERALARERRENE LG

Fig.7 Effects of different citric acid treatments on nitrogen accumulation distribution of black highland barley at flowering stage

28 FARSENITEBRLENESERATERS
R RE 54 bk Bl B 820

FH L 8 A1, PR B AN T1 403 T2 Ab R
T3 AR ERARHU BRI R ES T CK, S5XHH
(CK) AL, T2 Ab 2 22 T R E R A E A
REEE (P<0.05), 7E 2024 4EAE K T2 kb #f
BHERM T ZEFF i e B R AR R
Hr %S CK 541 1. 91 mg 2. 70 mg 2. 60 mg, ¥f-Hi
AR R T 5o B3, 18 20. 13 mg, 7F
2025 4EE R ZE T2 A BN AR E A X EE AR
FH# 5 2024 4F—3, M ZEFF IR R+ 0
TR A E R CK 20 50 1. 89 mg 2. 96
mg 2. 32 mg; MR R AR R BRI B %, 1k
19.38 mg, TEFTA &5 H AR AR LR 540 ic
Fb Bl f i, At 50. 00% 14 R E n] H AR v Z5FF + 1

B AR R L B 15, 13% ~ 17. 24% ; 117
H+ge M R R EZHR BRSNS KT
7.00% , Forft 7 i) 8028 AR B 6 43 e LA AE A AL
H b T AR (B 9) o B AT AT, 556 R (CK) A
Lo, T A Fr G IR AL B34 AN [R) R B b 4 i 1 it 2R
FF+ It R+ 80 58 ST R A R B, Horp T2
SRR ROR B ol 3% . A HRACT CK it
FYREIR J5 RE A5 $2 T 7 | Bl + 500 7 AT b 6L 3 R
R L (HH B B R 55
29 FARESENTERLEN ZSRRERKIEM
ERERENZM

S5 ATAL BRERERGEAN AR Kz s
FIHR T2 AbFEST3 AL FESTI ALFEST4 Kb FESCK, Jifh
RS AR KZE S CK 25 8%, 1
2024 AFAERFEN JHERTE R E AR KR 550



2176 AR N S o 14

2025 4F M5 41 & A 11

BRFIILL CK ey, 335 2 55. 76% F1 53. 49% 5 1E
HALEE T3 Ab B R R s AL, O 53.18%, T2
SRR DTRR R AL, (U 46.06% . BERRIE)S
[ A A 2 R o kR 2 T2 4b B 0
(38.17 mg Hl 53.94%) , CK # X (23.55 mg Al
46.57%) , 2025 4FAERK R EFRAGH TR R
s R 5 5THRERYI L CK AR, ik F) 55. 43%
H1 52, 76% ; 1645 Ab B | T3 Ab B G UK He is R ik
i, M 53.31%, 1 T2 kb H A4 40 STlRR A%, [N
46.87% , MATFRRAE )G IR AL 0 R 0 R B 4 F DT ik R

o 8.00r
= 7.00f
on
£ 600F
IE 5000
B 400t
4 3.00F
& 200F
é 1.00+
0
4 8.00 -
il
K 6.00F
M2 s00f
K= 4001
R +
=E 3000
&= 200t
& 1.00+
0

T4

DU T2 Ab B i (37. 79 mg 1 53.13% ) , CK A%
(24.45 mg F1 47.24%) . 5XI IR (CK) M F, T2 4b
PR AE S R R DTk R LT B B o A ok, PR AS R
FW RER GG P IR) it FH 252 e R BRA R A
AR AR Ak B S A LR AL T AR A
(DRHERTE RS E AR A, HARZHEER
XF REER R 5 (2) MR RT AR 17 E o e is |, 7%
BRI, XN SRS A OGN T A6 S W BOFF
KOAT R AR & BT “ AT A R -5 A 1
AR E AR AR, SR S 77 B8 T A A A

18.00
= 100 °
8| 14000
. 1200
ﬂ&? £ 10.00F
=% 8.00F
£ & coof
a 4,001
GG 2.00+

0

80.00
70.001
60.00
50.001
40.001
30.001
20.00F
10.00[

0

FPRL AR TR R B (mg, 1K)

T2 T3 T4
Ab¥g

020244 ; B 20254

CK: AR 1 MEFF AR 15 kg/hm? T2 hEFF AR 30 kg/hm? ; T3 . JiFFA5EHR 45 ke/hm? ; T4 AT ERR 60 ke/hm? , AN[El/INE FREFR /R TE

0.05 K 255 2

8 FEEEMHFEBRLENEERAAARERESHNZM

Fig.8 Effects of different citric acid treatments on nitrogen accumulation of black highland barley at maturity stage
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Fig.9 Effects of different citric acid treatments on nitrogen accumulation distribution of black highland barley at maturity stage
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Table 5 The impacts of varying citric acid contents treatments on nitrogen translocation and post-anthesis nitrogen accumulation in black

highland barley

R b3 FERT 15 5 fERiTfeE AR FEHTBTMRAR L5 TR ATYIZE S
(mg) (%) (%) (%) (mg)
2024 CK 27.08+0.02¢ 55.76+1.01a 53.49:0.59 46.57+0.59¢ 23.55:0.55d
TI 28.52+0.26¢ 53.49+0.62b 49.11+0.52h 50.89+0.52b 29.5620.63c
T2 32.59+0.31a 53.19£1.16b 46.06+0.98¢ 53.94£0.98a 38.17+0.63a
T3 30.56=0.62c 53.18+0.30b 46.29+0.80c 53.710.80a 35.4620.51b
T4 27.77x0.33d 54.22+1.07ab 49.35+1.07h 50.65=1.01b 28.51:0.83¢
2025 CK 27.310.87d 55.43+0.47a 52.76+0.94a 47.24+0.94d 24.45+0.63d
T1 29.5020.51c 53.84+0.28b 49.80+0.38be 50.20+0.38be 29.7420.56¢
T2 33.35x1.02a 53.37+0.77b 46.87+0.77d 53.130.77a 37.7920.60a
T3 31.39+0.60b 53.31£0.57b 48.16+1.91cd 51.84=1.91ab 33.86+2.67b
T4 29.07+0.77¢c 55.40+1.00a 51.27+0.70ab 48.73£0.70cd 27.63+0.59¢

CK: RRFFEERR ; 1 BiF AR 15 kg/hm? ; T2 fiF AR 30 kg/hm? ; T3 iiFT 5 AR 45 kg/hm? ; T4 i FT R 60 kg/hm? . ARG F1EFRIRTE

0.05 KF LR EE,

210 ARSEMNITERLENEZESRTERMEK
FSEN: A

KR B OCHR B 43 ATk, X 2024 4F 2025 454
T i 5 A LR R (A7 SRR R, TR
) By OCHRE B EAT A AT, LB A R AR T
FREIE N OR R, AP Es R AT, 2024
ERER I SR R 0 I R BRI T
K% (0.7440) > TR H (0.693 8) > A % Fl %L
(0.610 8) , Hrp DR 5 7 1 1Y QB JE B 1w, J2 14

5 &0 OE OB R BUHE Y O B OB 4K
(0.739 7) >3 HE%0(0.710 4) > T i (0.584 5) ,
TR R 5 7 d DI B e v M PRV 2R 3 i i
IAEPREEETE . 3 6 IR, 7 2024 4F A K Fh A
BT R (CK) , T2 kb BEF A FERL ™ & A 850
B TR S R R T FE 2025 ARAE K
o KA TR B4 (CK) , T2 AbFE B KR = A A%
TS T B S BRI S R T XYt P A ) Bt
B BN A R R A T4 5 A SRR ESOR A,

AR SR A4 R N 3R 2025 4R K

x6 ATRLEBETESRTEREMEEFSHN

Table 6 Analysis of yield and its constituent factors of black highland barley under different treatments

R

BT S S A R R R T

R ¥ 10 s it

2024 CK 5 640.00+72.11d 237.00+5.58¢ 38.91+0.14d 54.00+2.00b
T1 5 840.00+69.28c 245.00+11.79ab 39.86+0.20bc 55.00+1.73b
T2 6 313.33+117.20a 262.00+12.77a 41.27+0.65a 61.33+2.08a
T3 6 026.67+50.33b 254.00+14.00ab 40.09+0.13b 56.67+2.08b
T4 5 706.67+80.82cd 242.67+15.01bc 39.40+0.34cd 54.33+2.52b

2025 CK 5 836.67+150.44¢ 240.00+12.29b 40.00+0.72b 55.00+1.00b
Tl 6 093.33+115.90bc 252.33+6.66ab 42.33+0.64a 56.67+1.15b
T2 6 490.00+191.57a 271.67+16.56a 43.66+0.68a 60.67+3.06a
T3 6 216.67+80.21b 258.67+9.87ab 43.35+£0.61a 57.33+1.53b
T4 5936.67+151.44¢ 246.00+9.17b 42.27+2.09a 56.00+1.00b

CK: ANHEFFRERR  T1 AT R R 15 kg/hm? 3 T2 iiF7 R 30 kg/hm? ; T3 MEATAER 45 kg/hm? ; T4 FiFTF B2 60 kg/hm? , RFI/NG PR HE

0.05 KV L2503,
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