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Genetic factors for yield related traits in lowland New Rice for Africa (NERICA)

Asami Tomita, and Yui Akimoto
(Course of Applied Plant Science)

Genetic factors of yield related traits in lowland New Rice for Africa variety (NERICA) using different
nitrogen condition and QTL to increase rice yield in lowland NERICAs were clarified. Indica Group rice
variety (Oryza sativa L.) IR64 increased panicle number, culm weight and panicle weight, according to
nitrogen concentration. The tendency is especially remarkable under low nitrogen concentration.
NERICA-L-19, which is derived from a cross between IR64 and TOG5681 (Oryza glaberrima S.), showed
similar values for panicle weight and culm weight, and it showed higher plant height, panicle weight and
culm weight and lower harvest index than those of IR64 under all the concentrations. QTL analysis for
the agronomic traits were performed using hybrid population derived from a cross between IR64 and
NERICA-L-19. A total of 22 QTLs were detected on chromosomes (chrs.) 1 (3 QTLs), 2 (2), 4 (2), 5 (5),
6 (1), 7 (1), 8 (6) and 10 (2). Among them, 4 regions at 34.1-36.6 Mbp of chr. 1, at 23.8-27.8 Mbp of chr. 5
and at 4.8 Mbp and 20.3-28.4 Mbp of chr. 8 showed several QTLs’ peaks overlapped. The regions of chr.
5 and 4.8 Mbp of chr. 8 increased panicle weight by IR64 allele. Those of chr. 1 and 20.3-28.4 Mbp of
chr. 8 increased plant height and harvest index, respectively, by NERICA-L-19 allele. These results
indicated that the larger panicle type of lowland NERICA is suitable under low nitrogen condition. Also,
the plant type was controlled by the combination of 4 QTLs’ regions on chr. 1 and short arm of chr. 8
originated from O. glaberrima, and those of chr. 5 and long arm of chr. 8 from O. sativa Indica Group.
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RO A K EERL, 1960FER OO F AT LI, %K
LI MAEDOBISE & Z D RAHEATZZ L2 L,
20TATR IS TRBERY ISR L 72V, Lo, 21T A
L, AEEICHLCHEES LRLELH DY, A
EAET B ERLEMDASND LI ho72 FFICT
T A TOIAADOWHEEE, 1990FEI1E— AH7-D15kg T
HotzOlzxt L, 20104121325 kg 12BN L 722, S8 d
IAHEBEIZEIMT A L FEEIND 2 EnD, FRETHINH
BRBMEEEHLCT 7)1 TOA FEFEIKIRKD &S
n5.

7T A D (Oryza satival.) 771543 (Oryza
glaberrima Steud) & OFEFZHEIC L DV ER SNz A
(New Rice for Africa : NERICA)IZY, 77 4 4+ DI
BHE T 7) I AARDA ML ATEOW S %4 5 il
LT, INFETICHEMISHAE, AAR60MFE 23 F R S
T&7:. ZOW T, K¥g NERICA it fi NERICA-L-19
X, PANTLUREOT 7 A IS TR b L < BT B KR
SN TH 555, PWaEx T 2 ZRIZOWTiE T4

ARSI, $s % SSRIRESAF FI2 517 5 NERICA-L-19
DEFIEOE & JlT 5 & & 12, NERICA-L-19
DREEEINERT 5 4tk 2 i35 2 & T, K
#if NERICA bl D& % il 9 2 IR ER O K %
AT

T EFE
1. BeERARE

HEEbE L LT, A > FIIA A IR64, BLOT 7
U H A A (Oryza glaberrima S.)TOG5681 & IR64 & 2 [
R LB & 0 B S R A HE oA NERICA-L-19”
TR, ReLEFRBEEAT TOREREZFAEL .
F 72, IR64 & NERICA-L-19 DZHEIZ L NS5 N5
94 @ FME, BL P Z20MmEAME AV, BEREIZH
95 QTL ftr #1772,
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2. BB IOERNA

202048 |2 R LIRS A= B LG 7 1 — L PR
v & — 3BTRS T-72. 5 H 4 HICHERE L
IBATICHENE == N ZAD Ny NNT, KRG TE
WL %, 6 H15H 125 30 cm, #RM30cm TF
2B 7. EREoSERRELY 3HIZHITZ1INK
NEXBLOONKXOF 3HBX 2 EH L7z, INIXT
ZREAIPEARE LP #14 140E-80 (N, P, K : %&14%, 4
) R T10a K720 8kg, 2N X Tid 16 kg i
L7, ONIXTIX, <ADVEIDA (P :14%, &)
K Tl0a X720 8kg L HEALA Y (K 1 60%, 4
WA TCl0a 720 Skl L7z, Btk 9 LEF
THRFERIKEE L L, MEF B X OV E R IXETIC
Bto7z.

B, O BB ETC7HBEIC, INKIZBITL%
A AROFSL B L O AEFHN L 72, &556 6 k%R
HL, ZOVHELLREONRFMEE L THW 2, L
2L, B A AROIEE D S RANFEDhE L7z H 2 1
WHEL, MALZ RSN A REDGEL, IU#
BIREE L7 KA ARROESL, L, M, XIEEHE, U
fe¥ (FEE/ERE x 100), FEEORK LAEHICELET
5 1O, RESe ey 1 B x 100) ©
B W L7z,

3. AR T RYFAT

AR HENTIZIE, Fo AR, IR64 3 & OY NERIA-L-19
DO OEZ 1 em? 2 RILL, 7/ & DNA il L
7z, FhakEEAIE L CPCR B L UESKBIC L) LR
SH & ATV, IR64 & NERICA-L-19 OB X % Foff
HOBIETFRI AR L 72

PRI L724 A DZEHIL, 025N NaOH 100 ul & & b1
Fa—=TIIMZTHIEL 72, Z2D1%, 100mM Tris (pH 75)
400 ul & hnz2 THEHE L 72, 10,000 rpm "C 10 430 L 72
%, E@E200ul 2%/ 2 DNA & L7-.

PCR I, WK 3ul, 774 ~—~_705ul Gr#R
JE © % 01uM), 2XxGo Taq Green Master Mix (Promega,
USA) F 7213 2% Quick Taq HS Dye Mix (HiE#RER S
M, HA) S5ulB L1208 M DNA 15ul = & A7
10 pul DB T o7z, TIA4~—13, PR EICBEL,
IR64 & NERICA-L-19D [H 12 £ Bl 332 5 i1 72 DNA
~—h—F W ERREWE, 95T 2 5 HLEO#,
95 C 20F», 55T 20%», 72C 308D 1 7 v % 40 [Al#¢
VXL, DNA #¥80gE L 7-. PCR EWIL, 7Ha— A/
JAKR TR EDTA Ny 7 7 =7 )VHWT, BRIKEIC
L4 L7z, PCR EWIE UltraPower DNA +—7 %
1 (Pzbv s AL vy —F 2 aF k&, B4E)
THft L, DNA ZRIZM L7z,

FAERDEIR T & BT EICx L, Windows QTL
Cartographer software (ver.25.1, Statistical Genetics,
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North Carolina State University, USA)% % Hu»CTH—
< — B — RN R AT, BME (P> 0.05) ## 2 5 DNA ~—
71—% QTL & L7z, @FHMSHFITHT T 54 QTL OF
5.2 (R%) B L OHIINshF (additive effect) 122V T HHE
L7z

& £

NERICA-L-19 & IR64DE IS, MR & b BA%H
#(Days after transplanting : DAT) @2 E - TR L
7= (Fig. 1A). #7EHIH %5 L NERICA-L-19 1t TR64
I EWEZ/RL, 7TDAT DA TIZAEEAEN O SN
72 ZERUL, R E & TDAT 205 35 DAT 122 ) T
L7z (Fig.1B). 28 DAT F Cix, MAHE b FEED
fE%x7R L7z, 35 DAT LIB&, IR64 i NERICA-L-19 £ 1
Wl 7 7Rk L 72, NERICA-L-19 i3 35 DAT, IR64 1%
A9 DAT i EHA /R L7z, WanfEe b 64 DAT 205
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Fig.1 Plant height (A) and the number of tillers (B) of IR64 and
NERICA-L-19 during the growing stage after transplanting
up to heading stage.

Dots and vertical lines represent the means + SD of 6 plants
in IR64 (white) and NERICA-L-19 (black), respectively.
*** and *** @ significant at P =0.05, 0.01, and 0.001,

respectively, by Welch's ¢ test.
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TODATIZKELERZ WA L7z, TNHDORR?E,
NERICA-L-19 1%, IR64 & M8 L CHEIHE  EB0 A
LWHHER OB 2 /3 5 LRB S/,
Rlp BEFFMIIBIT 2 BERE D

INKX, 2NEBIPON XOWFTHLOREEXIZEB W
T, B, OMEE, FEIEE FMHL 1O w
T, NERICA-L19 i3 IR64 & 1) B\, IUHEFR B
fE%Z/RL7-(Table 1). ZOHTHHIC, @RBKOE
L, ONXoZZEE LB HBICIEE R 2 A mHEED

H o7z, IR64 DREEIIERIREDOBINAE > TEDH
AR 57z, IRGADTER B L OEHERIL, 1IN KXB

FUO2NRXIEFABETH) ONK L) EWMETH - 7.
NERICA-L-191E ON X7 5 1 N X |22 TREHA R A
L7zb0®, 2NXTIEEWEE 7% 572, NERICA-L-19
OMERB L OEERIZ, 3 Oo0ORBXE CRBEEOEE
R L7z, NERICA-L-19 @ 1 Bl s L Ofei 4135
REEO LA TR L7z, 20X )12, IR64 138
FIBE ORI L CR%, HER X OEERERI T
BAEAA D ), FFICAREE T EE SR T C B 20 1A A HE
A T&72. NERICA-L-191%, ZFEE o4 A2HES
JUOZEEROSEIIEND DD, —BH L TIR64 L 1)
DEEMOEMA LT L L xR LT

BEFTEH N 3 5 #Z A

PRIz owC, B3, BB X 0 —RE o9
IZ NERICA-L-19 ® & @ & [F ), ZE3EFEIL IR64 & [H
BEOMEZRL: (Fig.2). FFEHEOFMEIZMEHE O
LD L DL, PHEREB L URESRGIMHAL) b5
WHTH - 7z, EIIWHOMBOHHNTH -7z, 72
EFE1397~199 cm, FEEIX14~38, FHE1X39.0~1226 g,
EIEFEII35.0~1092 g, HEFRTIZ432~61.2%, FIFEH
BF105~114H, —FOEIL128~272, Fadida1362~
95.9% O #i FH CTHRIL V3 2 22 55RO bz, Hfl
HEIZOWTIE, 220050 4iDE—270d -7,
BB OFHBIFR T A i L 724 R, FiE LB, i
b L UrFEfEE, XEELE, BB L ORESSE
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B LRESGOM T, FELZIEOHBMRIFED 5N
72 (Table 2). IUHEfREL L BB L OEEROMIZIL,
HELZAOMBERYEH >7:. Zoh T, fEiEL Rl
¥, FEHERIMEIISWHBEBEGIRO N o
FEREN S, NERICA-L-19 1B W CHE, fiEB L OZE
(I DRI Lo TRl S g L& 2 H5nre.

129K I ZHE S 5 51436 O DNA ¥ — 5 — DA,
#1140~ — % — (32.1%) 12>\ T IR64 & NERICA-L-19
Mo DNA ZEskt Sz (Fig3)., Zothrs iz
L B N—F HE26~ — B — & H W T F Ao &
TR EFHAE 72,

BIEEBA L BT 0 QTL T OfE R, 41
(3QTL), 2(2), 4(2), 5(5), 61), 7(1), 8(6),
10(2) getafh 1125122 @ QTL 8t L7z (Table 3).
FiilZ 44~185, R? 12 0.014~0.194 OHFH TR S 7z
ETOREOHT, BIHGUIND T ODTLE TIIHE
D QTL #MH L7z, E5IC 70 cEER L IR
Pt D 6 DDIE T, IR64 & NERICA-L-19 Ol J7 D
TONVPEEEAS L QTL MFEE L7z, EEEIZD
W, IR6A DT ) VAMER RS 5 QTL, R
B B FEHR LI OV TIZ NERICA-L-19 ® 7 V) VANl
EHWARSEDL QTL AW L7z, e Z &h s, IR64
& NERICA-L-19 i /5@ 7 V) )V As NERICA-L-19D
MEM 2T 2 & E 2 Nl

M LB oM, H1, 65, #Sgmifhizik
B QTL 25380 5172 (Table 3). % 1 Jetafh il
i, FREH IOV RM7180(34.1 Mbp) 12, FELIZD
T RM8278(36.6 Mbp) 12 QTL ® ¥ — 7 Askarit 4,
FEH%® QTL X IR64 @7 1) )V, H Ik NERICA-L-19
DT VVHMEERBR L7, 55 YemfhRhi Fi2id RM3170
(27.8Mb) DfZE IR, MER L OEERED 320 QTL
DY —rhiBobiiz. $7z, FOUrEED RM3476(238 Mpb)
IE 1T RREICET 2 QTL O Y =2 2dh -7, b
IEETIRGA DT ) IVHEEIER S L1ERDH - 72,
B8 gLtk I 2 DO EICHEED QTL D — 27 28
57z, RM1111 (48 Mbp) I3 ZEIEE B X OV

Table 1 Mean and SD of agronomic traits in two parental lines under different nitrogen conditions
Plant Panicle Panicle Culm Harvest Davs to Total spikelet  Fertility
Treatment  Line name height number weight weight index heaydin number per rate
(cm) (g) (g) (%) £ panicle (%)
0N IR64 943+ 41a 233+ 27a 522+ 75a 426+ 72a 551+ 26a 1103+39a 1522+150ab 803* 6.7 a

NERICA-L-19 1175+ 59b 2656* 35a 721+202a 806+ 40b 465+ 62a 1155+39b 1953*460b 802* 75a

1IN IR64 992+ 37a 307% 39a 618+ 77a 628+ 79ab 496+ 10a 111.0x00ab 1311*154a 724* 27a
NERICA-L-19 1238+ 65b 227= 5la 714+241a 816*130b 459+ 52a 1132*10ab 1800*251 ab 732% 54 a
2N IR64 967+ 23a 305*128a 681+244a 61.7+209 ab 523+ 56a 112720 ab 161.7+167 ab 819= 90 a

NERICA-L-19 1175+148 b 323= 39a 752+112a 852+276Db 482+112a 114024 ab 1732+359ab 706*117 a

Within the same column, the values denoted by the same letter are not significantly different from one another at P = 0.05 according to
the Tukey-Kramer test.
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Fig.2 Segregation of agronomic traits in 94 F, plants derived from a cross between IR64 and NERICA-L-19. White, black and gray
triangles with horizontal lines represent the means * SD in IR64, NERICA-L-19 and F. plants, respectively.

Table 2 Correlation coefficient of agronomic traits in 94 F, plants

Davs Total
Panicle Panicle Culm Harvest y spikelet Fertility
7 . . to
number weight weight Index . number rate
heading ;
per panicle
Plant height 001 0.30 *** 042 *** -0.27 *** -0.06 0.19 0.23 ***
Panicle number - 0.80 *** 061 *** 013 0.04 -0.04 -0.14
Panicle weight - 0.79 *** 0.11 0.07 0.20 0.10
Culm weight - -0.51 *** 0.06 0.18 -0.11
Harvest Index - 0.01 -0.01 0.33 ***
Days to heading - 0.07 -0.16
Total spikelet number per panicle - -0.16
*** and *** : significant at P = 0.05, 0.01 and 0.001, respectively.
BEOQTLOY =2 23 - 72, EEEO QTL 1 IR64 2 i

DT VN, RO QTL i NERICA-L-19 7 1) )b

PEZER L 720 T72, IO QTL (3t L7z QTL HEEFTEOME, NERICA-L-191F TIR641Z HARTHIL
O THRD MWW SGHEEZ R L7z, RM5808(20.3 Mbp) 12 A& EE P WHlERM ORI 4 H L2 (Fig 1). 7,
MEBLVCHRHHO QTLOY =7 pRBobhiz. £ REZ2EFRBEFHETIIBWTH—EHLTIR6 L)
H5bIR6A DT VIVHMERER L. 220l L BE, ZEE, 1R SREEoMms <, I
RM3395 (284 Mbp) 12 LB L OMeEED QTL oY -2 R KA>72(Table 1). NERICA-L-19iZ TOG5681

MH), FLOQTLIXZIR6A DT )V, FaFEHED QTL X L IR64E @ 2 AR LARLIC & ) B HE L 718 6 20 4 A oM
NERICA-L-1907 V) WaMEx s R L7z, D LofFER» 6 THbY., EHIZZDOT L5, NERICA-L-191Z7 71

C D 3Hetafk b 4 At oGt AL, NERICA-L- 19 71 A F O AGBARW I AE§ 5 BIZWEROFZET
OFEEM KIS 2 FELBEMERTHLEE 20N, HEMOERNZES 22 Lovbiro7:. NERICA-L-19
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(cM)
Fig.3 Graphical genotype of NERICA-L-19.
Horizontal bars on each chromosome indicate the positions
of DNA polymorphism markers. White and gray bars indi-
cate the alleles of IR64 and TOGbH681, respectively.
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13 IR64 DBIEMIT F 12 TOG5680 (O.glaberrima S.) @
Pem AR % %932.1% £ % (Fig. 3). Moukoumbi et al.
(2015) 1338 A Pt R %122% & LTHB Y, Rl
LB ST & EZ SN

F L EFRREFRMTICBIT A REREIZOWTHIE
AT o 72k, IR64 I FHE R ORI L CThli%,
EB L OREEEINT 2D D, fRICRERRE
ST CTHE I HERE T & 72 (Table 1), — 7,
NERICA-L-19 13, @RI 2 E D L OV EEH
DOFOBTEIFK C, FHTRERBESEAFTTIRGA LD b
BWHEBLOCEERELRLL, Il enrs,
NERICA-L-19137 7 1 4 + DGRk OxhFI2 L0,
BHEAE F 7213 A b L A IESEMA P ICB LT HHER O
FHZEL, BN AT ARLNEZERTEDL EER
b7z, 72721, NERICA-L-19 @ 1 M E R fa9E it
ERIBEO LA L TEMNEA T L ED D o 72
(Table 1). AENIFEICEROZEIBRD LN Lo
72 O0, SRR L ) EBEOEAWEEET
HUBEND 5.

QTL T DGR, 8 DD REIEEIZ O THtafk ki
31220 QTL M L7z (Table 3). &EOHTESE
B EPHERELDAL O b D Tld, IR64 £ NERICA-L-19 @

MHOT ) NVHIMEEZEAKSES QTLBFIEL. 20

Table 3 QTLs detected by association analysis

Trait o Wy ame  F B AR e
Plant height 1 36.6 RM8278 59 0.061 49 NERICA-L-19

7 235 RMb5508 45 0.045 38 1R64

8 284 RM3395 5.0 0.051 44 1R64

10 9.3 RMI1126 53 0.094 55 TR64
Panicle number 2 354 RM2265 52 0.054 1.7 NERICA-L-19

5 278 RM3170 84 0.074 1.8 IR64
Panicle weight 5 278 RM3170 55 0.047 54 IR64

8 20.3 RM5808 56 0.047 56 1R64

10 8.1 RMb5348 45 0.050 55 NERICA-L-19
Culm weight 5 278 RM3170 48 0.044 49 1R64

8 48 RMI111 8.0 0.080 74 1R64
Harvest Index 5 14.7 RM6742 5.7 0.062 15 NERICA-L-19

8 48 RMI111 185 0.194 24 NERICA-L-19
Days to heading 1 51 RM3604 9.1 0.065 09 NERICA-L-19

1 34.1 RM7180 6.5 0.040 0.8 1R64

4 34.1 RM5687 5.1 0.075 0.8 1R64

8 20.3 RM5808 44 0014 0.6 TR64
Total spikelet number per panicle 2 55 RM6378 53 0.054 109 IR64

4 276 RM7187 48 0.043 114 NERICA-L-19

5 238 RM3476 5.6 0.059 105 1R64

6 1.0 RM7399 5.7 0.063 8.6 NERICA-L-19
Fertility rate 8 284 RM3395 5.0 0.052 25 NERICA-L-19

A total of 94 F, plants were used to detect QTLs for 8 traits. Using genotype data of 26 DNA markers and values of these traits in F,
plants, associations between them were detected by single marker analysis (Threshold : P < 0.05). Single marker analysis was per-
formed using Windows QTL cartographer v.25 (Wang et al, 2011). Marker indicates the QTL-linked marker with the highest F score.
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Z L5, KEENERICA X7 V7427707
A A OWMTICHRT L EMOBEHERIC LY, FER
EHETLHIEDREEINL. BB LZQTL o T, %
5 Y fh i 23.8~27.8 Mb DL i (2 fligy, FimE, 23
FEHB L O] FHBICET 5 QTL O ¥ — 27 3o b7z,
INBIFETIRGA D7 ) IVHMEEBIKR S EBIEHD S -
72, ZOFEED 343Mb 2, A v PR S Huv 72
ENFHEB LR OKE S EICHET 5 85T GS5°
HLTE T 5. GS5 MO MG 52 B AR T D FE 3 % 1l
5. 2oz k5, NERICA-L-19 Tld GS5 @ IR64
DT ) NHREREL SETHELZEINTS L 012,
Mifa a2 e L, Tk, Z3EEB L O 1R A 89
SELEEZ LN, SRBRAERAESH#EFRIENT =
T, F#EETFOMNROF|EHRST 2LEDH D, F
8 Yuftifk20.3~284 Mbp 121 H L, fadid, fEB X
CEIFEHHo QTL o ¥ =7 gl bz, 3, fiE
BLUFRH o QTL 1Z IR64D T Vv, Fa%ER D QTL
1 NERICA-L-190 7 V) VAMExH K L 72, 265Mb @
friEIZIE A~ FRIGFEHSRD GWSY DSHEAEL TB Y, GWS
1Z GS5 LRI, HIfa 5 2L B O AR T DO FE B % HillH 5
5. ZOZEH5, NERICA-L-19TiE GW8 @ IR64 ™
TUVHKIR R AR L, B ELE NS LE
Zbhiz. E5IT, 1 §mfkERD 34.1~36.6 Mbp (2
1, FIMHEEELO QTL oY — 7 i &, FfE
H#® QTL 13 IR64® 7 1) )b, i iZ NERICA-L-19 @
TUNHPMEERER L7z, Z O3k 383 Mbp 1 IZFRREICME
M B faT SDIVMiiES 52 &5, NERICA-L-19
DOFEFUL SDI FEDT 7 1) 51 4 AEHKD 7 ) VDS F B2 i)
2 LRI ni 584 fn48 Mbp ICIFEIEE
BXOWERSRD QTL ¥ — 27 23%h o 7-. %(%EHw D QTL
X IR64 O 7 ) v, PHEFE$L QTL (X NERICA-L-19 @
TUNDPEERBR L. $72, WHEREO QTL 3
L7200 Tl b HF5-FEDH <, 2@ NERICA-L-19
F Sk ORI IFEE R0 L TR W EAVR SN
PEDZ &6, NERICA-L-19 OILEIZBE 3 2 Y
1, 1 ek 0 8 Qe R AN oo T 7 ) 1 A Ak
DTV INE, LYtk 5 S YA RO A~ R,
FEOT7T ) IVOMABEDLEICL VAT L EEZ SN
NERICA-L-19 & [f] U IR64 O #IZE S & A3 5 Gtk
Wik B3Rk YTHI83 13, 45 5 detafhod GW5 & 45 8 4«
Rk OEIERE, LA RIEMLEY O % H#H 3 2 QTL
ORETEH IR A R T 2 E DL IR > TV Y,
ARWFzecHi L7z QTL & YTHI83A St L 72 QTL
CRICHEETH L EEZ SN, 202 DFiOBEENER
34 v FRIBFEO BRI EICK X R R % RIZT 2 Lh°
RS 7z,

AR5 CIE, /KA NERICA 0 B I2E 53 55
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W ER %S 2T %720, KEENERICA i
NERICA-L-19 I22W T, AFML - B2 BREHES
FETICBIT A RERVEORE L, ZOREVEICET S
QTL otz ik 7z, ZofEH, KA NERICA I$fHE
BMOBERAHL, KER - A PLARETTL A » N
il e MEOBNELERTE L2, ZOENEITHE
1 getofh & 55 8 Yt RICIB L7 QTL O 7 7 ) 71 4 4
kD7 1))V & 55 5 Jetafk & 4 8 Yeta R L7z QTL
DA v FRIGFEDO 7 ) VOMAE LI L )l S NS
CENHEME R TOXHIZ, TTUHA RHE
DOBIEERIET V74 ADA ¥ FRGHEOBEEIHE
WCHRZBIZEEFETHY, CAOOEFICLIYYB SN
T BEMEEM I - 2 b L ABRETHLREIGT S LI
SNA. RIFFE TR S N7, FFRKHR NERICA &
i 235 L 72 35 B S L B ISR RECH 5.
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