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RIS F T ARRHE A LR A

P4 MEw' wEAE? ZEA Ok 2! ¥ &' T om'"”

(1. FERHRN BB 25 5 EHIE T, TR 401329; 2. @ FRATH N XA & RIR S Hut, FEIN 405400 )

# E [BH&Y) Wik BEARREEAI T KA Nilaparvata lugens % faEIUR, HBRAFRE R AKFE
T REER N SRR E SRR . BRSSPSR is bR As k. [ Ak ] HEEAREA
(270 kg/hm?® ) . H%( (180 kg/hm?) | KAl (90 kg/hm? ) | Jo&L (0 kg/hm? ) KbFEAE KEFPRE L LR fEEN
EEREY, EHA (3mmol'L 'KNO;) . A (1 mmol'L 'KNO;) . TEA (0 mmol-L ' KNO; ) ¥
T REURE R KA JA. KR SA &AL RAEEHR ORI RS bk LR A mT A e & i, DA
Kot AL A (CAT) | @AY ILEE (SOD) | W% ki (PPO) Flad & /LW (POD) i,
[£R] 20224, KFEZEBMEA. A KA CEUHBEZ 4RS00 712, 650, 548 L/H M,
BESTIALR (P<0.05) ; HERIMEA . PRLIE CELERN 782 F1 767 Sk/EMN, BER T
A AU (P<0.05) o 2023 4F, ZREMTRIER I & A, ThAUC R CEUK AR B 0 3 v T IR B4
fRA. TR EAR (P<0.05) . # CEURETTA . A . SmERESFRIKIER, BkEim s e
Ay BIHE TR 48.5% ., 20.3%. 27.3%, HATOA . AL T2 B EEEA (P<0.05) ; 1B CEWELA . 1
A FAEE KRG, &0 BRI A0S L 2 TR (P<0.05) , 4300 T I% 29.6% . 23.5% . 17.1%:;
B REBE S , A PR AR AR JA SR MR 31.6%.23.2% . 9.8% , /KIZHR SA &R T 20.6% .
27.5%. 55.0%; ¥ CEURE/S, TLRAMLELGE F15 CEURE R CAT &5 3#T 5.01%F1 4.02%,

FAMET CAT S EFHK 1.05%; #8 CEIRE )G, A KA TRtk PPO & #1271 25.94%F1 25.08%,
T RAL R FEAIG 0.03%; 8 CEE S, £ TR SOD &l 15.41%., 10.54%. 42.09%,
itk POD &7 IR T; 125.33% ., 89.55%. 55.95%. (@& ] SUIEJTIH8 A0 El Wl i i & 2k
ATt FAL PR, KRR Z A G o af 2 IR [ R A A B R, M2, AU REIE Ml KV
KRR B B AR RN

XA W kE; FZNE; ERYI; BiEE S BiET; KRS

Physiological defenses of rice to brown planthoppers
under different nitrogen levels

LU Wen-Cai'” CHEN Xing-Ru' YUAN Qing-Dong” MA Lian-Jie'
ZHANG Hui' WANG Dong' WANG Yan'™
(1. Institute of Agricultural Resources and Environment, Chongqing Academy of Agricultural Sciences, Chongqing 401329, China;
2. Chongqing Kaizhou District Agricultural Development Service Center, Kaizhou 405400, China)

Abstract [Aim] To investigate the occurrence of the brown planthopper (Nilaparvata lugens) on rice plants under different
soil nitrogen treatments, and to compare the physiological defenses of rice (including nutrients, defense signal substances and
defense enzymes) under different soil nitrogen treatments in response to feeding by brown planthoppers. [Methods] Brown
planthopper populations were investigated in fields with four different soil nitrogen treatments: High (270 kg/hm?), medium

(180 kg/hm?), low (90 kg/hm?) and no-nitrogen (0 kg/hm?). Rice seedlings were cultivated in the laboratory, and their jasmonic
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(JA) and salicylic acid (SA) contents after they had been fed on by brown planthoppers were compared under three nitrogen
concentrations: high (3 mmol-L "' KNO;), low (1 mmol-L" ' KNOs), and no-nitrogen (0 mmol-L "' KNO;). An enzyme-labeled
instrument was used to detect the amino acid (AA) and sugar (SS) content of rice plants, as well as their catalase (CAT),
superoxide dismutase (SOD), polyphenol oxidase (PPO) and peroxidase (POD) activity. [Results] In 2022, during the rice
booting stage, the population sizes of brown planthoppers in the high, medium, and low, nitrogen treatment fields were 712,
650, and 548 individuals per 100 clumps, respectively, all of which were significantly higher than that in the no-nitrogen
treatment (P < 0.05). During the grain filling stage, population sizes under the high and medium nitrogen treatments were 782
and 767 individuals per 100 clumps, respectively, which were significantly higher than those under the low and no-nitrogen
treatments (P < 0.05). In 2023, during both the booting and grain filling stages, the population sizes of brown planthoppers
under the high and medium nitrogen treatments were significantly higher than those under the low and no-nitrogen treatments
(P < 0.05). After brown planthoppers were allowed to feed on rice cultivated under no-nitrogen, low-nitrogen, and
high-nitrogen soil conditions, the AA content of rice increased by 48.5%, 20.3%, and 27.3%, respectively, with significant
changes observed under the no-nitrogen and low-nitrogen treatments (P < 0.05). The SS content of rice decreased significantly
under all nitrogen treatments (P < 0.05), with reductions of 29.6%, 23.5%, and 17.1%, respectively. The JA content of rice
increased by 31.6%, 23.2%, and 9.8%, respectively, whereas the SA content increased by 20.6%, 27.5%, and 55.0%,
respectively, under each nitrogen treatment. Under the no-nitrogen and low-nitrogen treatments, the CAT content of rice
increased by 5.01% and 4.02%, respectively, after feeding by brown planthoppers, whereas the CAT content decreased by
1.05% under the high-nitrogen treatment. The PPO content of rice increased by 25.94% and 25.08% under the no-nitrogen and
low-nitrogen treatments, respectively, but decreased by 0.03% under the high-nitrogen treatment. The SOD content of rice
increased by 15.41%, 10.54%, and 42.09%, respectively, and the POD content increased by 125.33%, 89.55%, and 55.95%,
respectively, under each nitrogen treatment. [Conclusion] Increased soil nitrogen exacerbates the stress on rice plants caused
by brown planthopper feeding activity. Brown planthopper feeding activity elicited different physiological responses from rice
plants under different soil nitrogen treatments. Low soil nitrogen levels were more conducive to enhancing the defensive
responses of rice plants to attack by the brown planthopper.

Key words Nilaparvata lugens; nitrogen fertilizer; nutritive substance; defense signal substance; defense enzyme; rice

REEITAED R AR AT EE TR,

AEPIR N E IR . MR R RS I S

(Zhao et al., 2018 ) o fELO A I, RIAT
AAREDy 7 T H Lk it P AU . SR,
Ik B it FH U8 23 X5 AR ) B e v 7 A 7 TS i)

(Balaetal.,2018) , EARLMHT, FARMEMEA
R B B T BB ORI, R T
T KEF Rhopalosiphum maidis . T KU Ostrinia
Sfurnacalis 55 % B 1) E G g 7 ( Sharma er al.,
2023 ), IR AREX K FEREINEM I Craphalocrocis
medinalis 5 KHE\ Nilaparvata lugens 55 WU E R &
A ERHFER (Luetal,2021) .

FE PR HN R A TR Wk B S IR LB RURR i
8 0 A AR R A A T P A 3 A [ R
FEEMAR LR A B AR LT MEN (5K
4, 2023) o AICEAMER] AT R AR R
e, WA P R B RS (5K AR,

2023 ), FEP AL 2= B EAR R LR AR (Jasmonic
acid, JA) . /K#® ( Salicylic acid, SA ) ZEW/E:
R i a9 A8 4k 8 3 ( Ziist and Agrawal, 2016 )
FRARMEYIE, PRI ES, G
KREN A, SA FEYIHGER, IS MIiFRIfES
W, PR (sRERSE, 2023) o BN,

g o R RS B Rl R AL BRI N AR R JA
o (EFRSE, 2014) 5 WK E Bemisia tabaci
IR Al b 5 48 = AR TR SA i (AT F-45,
2017 ) o HH Y M E ALY B AL S ( Superoxide
dismutase, SOD ) . i &AL & i ( Catalase, CAT ) .
Z W% Ll ( Polyphenol oxidase, PPO) . if%
LWt ( Peroxidase, POD ) 45 FE B fHEGZS, 1
AL R 11 B ] P SRR AT 32 AR ) B FR AL,
S B G TE R E R B WSORA T, AT A A
Yyt FE i a9 PeE ( Schuman and Baldwin, 2016 )
(2016 )WFFERM, KAE L EPjHE SOD .
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POD #1 PPO 7E#s KEUILE fF YR B BT
AR, RIVIE I TR G B 1 3 2k ST AH
NIBRZR . Ye %6 (2013) & BUREALFEAY /K
FEME MR Z G IR E S, 2 A AR
(PPO) . iAW (POD ) 25 AN I 1 f
EHT,

2 (It 5 40 3 o it P R0IE 2 02 i
HEESfEE (77, 2019) , ARSEHHAAN
AR AR CE L A RS s, B R
VK FEPUIE A A e B R AR TR O, AR
Tt 5% 388 3 A4 A (] it S Ak BT 11 48 R L (]
BESE AR, A AR AN AR T4 € E ]
FIRE R AAE DL LA R AR S5 T RS 724
g e (IR . At ) 25 B CEURE
IR RERBE TS S Y05 JA . SA KR S AH il
W2, FEMAAT A Z KRS a5
Wi, XA BRI U8 L sk F )4 €Uk A LA
HENSHEME.

1 #REFEE

1.1 REH

111 AR R 4 REU kT
2021 4F 7 H RS A H PR U X B Al
BleEpeiR s E (29°27'N, 106°21'E)

AR S AR N TSR N AR e N
SrEEMN A KRS Oryza sativa (fFP . i 203 )
TSR 2 AR AT, A SR R) A it P A e AR e
25, YERRIREE (251 ) °C ., MIXHREE 75% + 10%.,
JCFEEA 16 L« 8 D IbRMEALIREE 551, 50T ik
PRI — 1 3 145 U TR
1.1.2 RFIRMEE JRE . P,Os, K,O g HEER
AL TAHRAE ., KNOs., B, HE. iR
W F IS AL T A IR F] . ZIERR . nT RS
SR CAT. SOD, PPO, POD [ 4]
ARG A 3 A BB AE DR A R AR .
BPH-9272 N TAMEAE, 7™ A Ll —1HR2EAUER
HIRAHE; ZIRERHRYL, 7 H3EE Molecular
Devices /A fl ; LC-20A S0GRAH G, = H 5
HALAS (IR ) A FRAH] 258 a] WA LR,
77 H R e AR R A A PR A E

1.2 Fix

1.2.1 AEERAFEFTE CEHBMERAE 7+
TR B e DX (] AR K A, /KA
AT FH 2SS I AT 203, B HITIE KA HL T
bR SRR AR AR R e ) (AR 4R,
2022 ) Kl A= 7K A AL FH & E A 255 kg/hm> 142
WA (2024 ) HiRAE 5K K R AR it 2
(168 kg/hm® ) , & 3 MALM. SEE,
AEHWISA 270 kg/hm®; A, B E WIS
A 180 kg/hm® s R & &, 2 2E FWI4EA 90 kg/hm’;
KR ATE, FrA bR E 3 IRER (/NX ),
XK/ N X AR 48 m?, XA EBEILHES . 422k
B WAL 2 W CRAERRS Rt A, 56 0 &N
PRE, N 46% ) , F& 224 b w BAR it FH A
(P,05) . #FAE( K20 ), 43512k 90 F1 120 kg/hmzo
T4 QAR B B A 45 A B/ INX R AR i, /N X
BT BRBR L BEPLIE A 10 A, BESTEA 2
MOKFE, THEA AR E,

122 #BYEREAERLENBKREFRYER
KMANBAEEEEENE  FRIZ . KRR
REE ZEA R A Z % B2, 3 mmol-L ™' KNO3;
4, 1 mmol-L ™' KNO;; BA, 0 mmol-L ' KNO;)
KB P FERE I & 3-4 MM, FH KCILAE Ay %t g
FHIAFAZE (KNOy) KT K B TFIRE,
SRR E NI R KEL 3 IR AL 100
%, PAFARWKEEFRMREY (30 ) e
24 h, BYEMGE, WARIRGEREN

SELTRINE . /AR 0.2 g FERRLLS, 78
TR AR P DR AT IS SR A, e HR A IR A I ik
F& (G0415W, HHETRM Grace AEPFHEAH] )
A 1 mL $EBOGR, (A G b A T4 2
RO HEE, T AR ORI R B & o BT A
SEYUE 3 WER, TH.

AT PEREINE . 23 ARE 0.2 g FERRLLE,
JEIMA 0.8 mL 1Y 80%ZL 1, WKIREIH, #EE
EP s # 50 °C/K¥ 20 min, 12 000 r/min,
IR0 10 min, B IE R BE AT A M i
F& (GO501W, HEIM Grace AYFHE AT )
VLA, SR A AR G TN E .

CAT. SOD. PPO Hl POD Ei& P& : 4
BIFREL 0.2 g FERRZZL, JNAGE 2 TA 51K A
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FRHATUKIR A, 4 °CF 12 000 r/min 5.0
15 min, BRI RRNER , HAH N AR &
UL BT, T R AR,

123 #BYXERRARRLEMNREKE JA 1 SA
SENE

JA ERBINE . FMRHALURIER 12277,
B2y 0.2 g FEASTIA 1 mL 80% FFEEAIF 8 13,
A 1 mL 2 mol/L HCI #{75 pH % 2.5-3.0, &%
RAERA EP W, @A $2H 30 min, 8 000
r/min #5.0, BOE B, ZWA VK R,
BN 0.3 mL JishAHE %, RH HPLC fll, £
WM AR S LC-20A, fAiktE .
C18 £ (250 mmx4.6 mm, 5 pm ) ; Kl %% . PDA
TSRS RIS ; R IER : 210 nm, B
1 mL/min; #i: 35 °C; Azhikke, dErEE:
10uL; Fzhl: Z0E (A)  1%HERK (B) =
45 : 55,

SA SBIE . MRAEALURIER 12277, &
H2y0.2 gMEAS i ABFER TR SR, N T mL 80%
HEE, 4 °CIZ#EER . 8000 r/min .0 10 min,
BT, 40 CHUEZREEAT AV (K
0.3 mL /KB ) , A 20 pL 0.05%#Em2 /K, 1R
A1 1 min, A 1 mL IECBEAH 2 R, 5%
¥ EEAIMEEDN EP &, AT, A
0.5 mL JRENAHEAR , HPLC il . £8 3543 b7 4512 -
@REAY . B LC-20A, @M. C18
(250 mmx4.6 mm, 5 um) ; fMZS: PDA —
A FEFN RIS s RS 302 nm, Yk

0.8 mL/min; H:J&: 35 °C; Hshibte, #HkE.
10 pL; WightH: HEE (A) : 0.1%L KB
(B) =35:65,

1.3 HiESHT

T A B AR GE T X R AT TR 25 0 A 4G 5
5 22 ) BT A 56 o >R FH B PR 3R U7 22 93 Hi( One-way
ANOVA ) B[Rl 20 A0 2R E] A48 EURTREEL
wER, SR)5 R Tukey HSD HEATANFALIEZ
] 22 5 W MR A 3G [ FH SRR AR ¢ KIS
( Independent-samples z-test ) #5 & HEUE A [F] %
b FRARE RS SR DR 51 o % i S B A
it 176 P 22 S L

2 GREHH

21 AEEEKETE A HBDMBFHELER

N T it 22 Ak R o A G T Ao e 5 114 5 i 3k
A RINE 1 i, 2022 4, ZHEBER
(270 kg/hm®) . & (180 kg/hm? ) . IR (90
kg/hm* ) ZbFAE WEL A& A= 870 R 712, 650, 548
/AN, BEBTILA (0 kg/hm?) 4 H
(P<0.05) ; HEIWIm A rh A A4S R EUR A
WM 782 Fl 767 Sk/E M, BEEHTRAMLR
LB (P<0.05) . 2023 4F, ZEEME AR
REFEE KER AN 1145 Fi 824 SL/E M\, B3
T TRE I EAETE (P<0.05) , HARE AL
FUCTRA G L E 225 (P>0.05) 5 FEH IR E M

®1 AREERXKFTECEHEHHENE

Table 1 Field population of Nilaparvata lugens under different nitrogen levels

o ) 2022 4 (Sk/A M) 2023 4 (Sk/A M)

T AL B (kg/hm® ) 2022 (ind./100 hills) 2023 (ind./100 hills)
Nitrogen fertilizer o .
treatment (kg/hm?) 2R RIHA TR 2RI TSI

Booting stage Filling stage Booting stage Filling stage
0 375+ 10 ¢ 330+ 44 ¢ 457+ 16 ¢ 680+ 71b
90 548+39b 570+ 18 b 683+ 9bc 830+ 17b
180 650 £33 ab 767 +25a 824 +24b 1177+96 a
270 712+34a 782 +21a 1145+ 186a 1252+51a

Bi P EEC £ ARifEDR, [RISVEEE S ARA A R)/ING R R A FRI) 22 52 2% (P<0.05, Tukey HSD K5 ).

Data are mean + SE, and followed by the different lowercase letters within a column indicate significant difference between

treatments (P<0.05, Tukey HSD test).
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W EACHEAE QIR AR RS 1252 F1 1177 3K/
BN, BESTRAMIOCALIE (P<0.05) . 45
RE, FfiE 2L SR, # CELH [R)
16 I R 3
22 BYEANABHKRISEBRMTAEESK
XA BN R R B = N RS A K RS AT
PRE IR & B VEA TR & B, A AR B R AR &
B RE) , W CEUIRE S R IR A AR AR A
SR SR BT, JEA( 0 mmol- L' KNO; ) |

8r A B REUE Unfed BUE Feed
AT a a
?0? 6L T a a T
] b |
5 L
g 4r
Nl
B8 30
Mo ot
®E
gy
0 L 1 — )
TR RR S
No-nitrogen Low-nitrogen High-nitrogen
AL P Nitrogen treatment
1

IR 1 mmol-L ™' KNO; ), 4 3 mmol-L ™' KNO; )
AEERT 7l i 48.5% . 20.3%. 27.3%, HHG
A, MALHETRAER S EEHNE FT &
(P<0.05) (K 1: A) . Z5REH, LALH
SR R R i i 7 R R AR B A

oA ARA . SRWE S NG T R
P 10.15, 10.31 F1110.07 mg/g, # K
BEfEF 24 h J5, FRTEHRE e T
% (P<0.05) , 70l FRE 29.6%. 23.5%. 17.1%
(K1: B) .

127 ™ ARHE Unfed = R Feed
0 a a a
@2 10f
W b b
EE 87 b - ’
= r4
)
ke 2 4¢
‘§$2
w2 2
)
TR A [E:S
No-nitrogen Low-nitrogen High-nitrogen
A 43 Nitrogen treatment

BEYEAREARARENBHREER (A) MATREE (B) 22K

Fig. 1 Changes in amino acid (A) and soluble sugar contents (B) in rice after feeding by
Nilaparvata lugens on rice treated with different nitrogen concentrations

) — % B AL AN PR CEURE RS E R Y B & 22 57 3 (P<0.05, JSrMEA (ks ) o FREIFE.
Different lowercase letters above bars indicate significant difference in the nutrient contents of rice fed by N. /ugens under
the same nitrogen concentration (P<0.05, independent-samples #-test). The same below.

2.3 B YEEEREK JAFSATH

Hiy & EU IR 18 3 A (] AR B AL RS AR R A
R JA SERgs R R, WEEFEIA &2
P AR R, EA . A, mALR
T4 31.6% . 23.2%. 9.8%, HHEA .
TR TR JA S22 Em (P<0.05)
(K2: A) .

kK Am R SA SraE g Rk, A
A . HAELHFE SA S E4M 9.2, 6.5,
43 ug/g (K 2: B) , HI SA & EpiRZEAKFH
FhE iR, 48 REURE 5 £ Ak AR SA &
P IETE, 43T 20.6% . 27.5% . 55.0%,
HARA . mERE TR SA a2 %

i (P<0.05) .
24 B{YENAEHEBHHEEBEEETN

AN TR) 00 BT v R i R R 7 1
TGP eSS R, KA EBHE CAT.
SOD. PPO #il POD 7E#8 KEURE 5 RN LI
(FR2) o SAFLILZ [0 H B EGE M2 AR
JEEMER, TAALAELE T CEUREfEk
CAT S IHETE 5.01%H1 4.02%, HALHTF
CAT & HFFIK 1.05%, FAHF CAT HEA
PR EAEL (P>0.05) ; LA, KA. BEL
T CAUIE R SOD & & 7 Bl 4 5
15.41%. 10.54%. 42.09%, HrhEaEam T2
iR EAL (P<0.05) , MLRMLELLIE T
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% 051 A m FKEBUE Unfed Bl Feed %13 l4r g ™ RHE Unfed BUE: Feed
=5 =
= 04} a g 12+ 1
& I a < a
g b I § 107 a
5] 3
© 03+ b ? P T
=< a ) b a
e 021 e b
@ 2
O o
4z &
< 0 - - 3

No-nitrogen Low-nitrogen High-nitrogen No-nitrogen Low-nitrogen High-nitrogen
A ALFE Nitrogen treatment AALFE Nitrogen treatment
B2 BYEBRREFERALENTEKIA (A) FSA(B) AEZN

Fig.2 Changes in JA (A) and SA (B) contents in rice plants after feeding by Nilaparvata lugens
with different nitrogen concentrations

WEEZER (P>0.05) ; TAAMKELH 418 ¢
& R PPO & & 4 Sl $2 T+ 25.94% I
25.08%, HH¥le A8  k (P<0.05) , mAALEE
TIBEMEL (P>0.05) ; LA. KA. B4A
A PER K EURE AR POD B & 4y B 2 T
125.33%. 89.55%. 55.95%, #AbFET &5
WERTE (P<0.05) .

3 itig

R B AR o] DL K R AR K R B R A
A, — T, SRR AR SR R R
P P RERBRNCR, H—Irm, AIEMiE
FH Rl 1k B R T O A R i AR RN R
By, FIFHAREEMEN (Lueral., 2021 ),
TR 4 = R S N T R OR AR oK
FEEE, ABR (L e al., 2010; X|iEFEE,
2024 ) . AR, W REUWE R L, WHES 1k
eI HOR RAE B & A 5 ( Ling et al., 2011,
Bottrell and Schoenly, 2012 ) . AfifF57 H [E] J# A
IR, B AN AR, AR B
Wiz, [EI, 2023 5 H A & AR B T 2022
R AR, ATRE R T AU R B 2023 4£ 41T
K M REUR R A

FEAEYI AR R EAECR T, EFRY BN AR
LB T — AR (Acevedo et al., 2021; Lin
etal.,2022) , Flln, HYEAR ., DIERFMA]
VPN O i A B IR B e R AT R BN (2

A%, 20165 R%%,2018) . AR A, #
TREUHRE S5 AN [A) RO A Y AR ik 2 R Y
Biggmr; MR AR LA TR RS, Hrp
TCRFR AL H T 4 CEUCE 5 Rk il i P
AR B . SR S RIET4E (2020 ) HHFE—
B}, Hpr, &G NFZ TGS Aphis craccivora
15 J5 ATV M R RN I R i
Th, AT S R ISR (2017 ) 7R
TR PP PR RG] R B, i B8 R
LR ErP R E AN, U AL F
(2008 ) WF5ERM, HEF Aphis gossypii hE
TR AL S AN S TS A S R R, X
U LA S I R O 1 B NS TR A A W T R B LR
FIBT, HE AT B S s B S R b 2 R s .
RAIEAEWIRNA LT IZ RS, B2
REH J57 S 25 A b ] ARl ™ Wy i BEfilt o PEASWT 5
i REURCE AR, A b FRAF AR L L RT iAEeE
L, RARRDUE CEl S BT SE &
HERRRA OCHK . AL AU B, RASIET 248
REE E 5 KRS I R AT A b S R AR AR
IR R, BT (2019) WIRIERMILEE,
{REALPEIE SR T K AEXT —ALIE Chilo suppressalis
P
FE YIRS B A Wy 0 B, AE I 3R A oK
FIMR JA IK IR SA S543175 T3 v AE ) i AR 6 1
TGRS Y L W& S B, R
IR R SE, MR A YT B (IR, 20175
TRINESSE, 2019; BRGNS, 2021 ) o AHFFEEER
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R, W CEURCE A W AR L BRI S JA F
SA Fr ¥ BRI RE BE R Kt 3, KRG 248 Rl
B JE RN AT RE A UL 2 B R S 5 e i
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Hh 2 PR [ PABE T 2 A AH G I IR 1 FH o

F W) 2 HL 3 Jilp 30 i A S B AR 06 1k 2 &
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