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Abstract: The aim of this work was to clarify the response mechanism of Helianthus tuberosus seedlings to drought
stress and re-watering. A pot experiment was conducted in which seedlings of H. tuberosus ‘Qingyu’ were subjected

to a drought stress treatment (DS) , a control treatment during rewatering (RCK) , and a re-watering treatment
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(RW). Seedlings in the control group (CK) were grown under normal (non-drought) conditions. The growth and
physiological characteristics of the seedlings in the CK and treatment groups were measured. The growth
morphology (total root length, root projected area, root surface area, average root diameter, number of root tips)
and physiological parameters (photosynthesis parameters, chlorophyll fluorescence parameters, contents of
photosynthetic pigments, water, saccharides, and osmoregulators, antioxidant enzyme activities, proline-
metabolizing enzyme activities) of H. tuberosus seedlings were determined at 7, 14, 21, 28 days of drought stress
and at 7 and 14 days of rewatering. The results showed that drought stress significantly inhibited the growth of H.
tuberosus, but normal growth was restored by re-watering. Compared with plants in the DS group, those in the RW
group showed significantly increased total root length, root surface area, root projected area, average diameter, and
root tip number (by 18.18%, 54.36%, 30.35%, 34.51%, and 83.29% , respectively), and higher chlorophyll a
and chlorophyll a-+b contents (increased by 19.51% and 19.42%, respectively). Comparing the RW group with
the DS group, the actual optical quantum efficiency and photochemical quenching coefficient were increased by
13.64% and 2. 99% respectively, the free water content and relative water content were increased by 1250. 00% and
1.34%, respectively, and the bound water content and total water content were increased by 12. 849% and 8.99%,
respectively. After the re-watering treatment, the water-absorbing ability of H. tuberosus seedlings was restored,
allowing for normal growth to resume. Compared with the plants in the RCK group, significantly higher stomatal
conductance, transpiration rate, and intercellular CO, concentration (increased by 90.27% , 52.24% and 44.75%,
respectively) in the RW group; those in the RW group showed higher peroxidase activity and sucrose, fructose, and
glucose contents on the 7th day, lower superoxide dismutase activity, catalase activity, proline and soluble protein
contents, and higher activities of two enzymes in the proline synthesis pathway; A'-pyrroline-5-carboxylic acid
synthase and proline dehydrogenase. This promoted proline decomposition, contributing to the regulation of osmotic
balance in H. tuberosus seedlings and the maintenance of normal cell turgor pressure. The results of this study
provide a theoretical basis and reference for the practical application of water-saving cultivation techniques for H.
tuberosus.
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L (A'-pyrroline-5-carboxylate synthetase, PSCS) i H11 7] & (G1104F , VL5 75 M A 86 B8 A= W Bk A7 BR 2% =) )
7 5 i 2 R I 2 (proline dehydrogenase, PDH){# H 1 & (G1101F , V175 25 4 A% S B A BB A B2 /) I 7
5 5 2 % % B (ornithine aminotransferase, OAT){# F 3 & (G1107F , Y195 75 M A% 86 A= P BL B A R ) DU
FE o ELRERAE R S5 0 G A R B S
1.4 HKFELE

K F Microsoft Excel 2016 #E47 545 1 4b B, SPSS 26. 0 4k 4 2E 17 B H K J5 22 40 M He e 4 1] 22 55+, Al A Orrigin
2022 1l 1# .
2 HBERESW
2.1 FRFmafdKkasHFHEERkaw

WP 1R, TR0 b PR 28 d I, CK AR 3] A 45 2 2y i A2 KOIEH, 55 CKAREE , DS b FH A9 44 4= 4l 7 R ik AR I
/N i gk LB A AR S AR A AR R A K W] D K AR B 14 K EF, 5 DS 43U L, RW
A 3RS A A A R R I W] DAAE — s AR B T R GE R A R i AR

E1 FEBEMEKEEFHEEKRMRARE

Fig.1 Plant and root phenotypes of H. tuberosus seedlings under drought stress and re-watering

A, E: CK kb2 T A9 4 K F1HR R Plants and roots under CK treatment; B, F: DS 4k # T A9 48 #k f1#R R Plants and roots under DS treatment; C, G:
RCK Ab B R ()4 £k F1# & Plants and roots under RCK treatment; D, H: RW &b 3R () 4% £k F1# & Plants and roots under RW treatment.

MR 1Al T S b PR, 5 CK AR EE , DS A PEXT 45 E 4 i AR R AE K B A — @ M HIE R , 25 3E 40
BB AR RBOY AR AR R R P B B AR IR ) W R T 36. 2200 .25, 24%6 .25, 85% .20. 98%
DL 37.12% o 5 DS AL, RW Zb B 5 45 2 4 i i SR AR R 0% 0 AL AR R R TR 35 B AR RAR R 50040 1 i
FHHRTE T 18.18%.30. 35% .54. 36 % .34. 51 % H183.29% .

2.2 TRt g KA FREHFHRG IR
2.2.1 T RWE5E KM E M R OCAERS BN MR 20l A, TR A H L # b, 5 CK M
Fo,DSALPRE 4 FE 4 P, T/ G2 TR, 0 5 38 TR T 55.04%6.9. 1720 M1 22.69% . 5 DSAHILL ,RW 4b
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FRP RS T 14.45%,T..G. R CAy M R IE T 52.11% .49. 78% F13.35% » K KACFR ], 5 RCK A [t , RW 4t
BB RS T TG C,, KK 08B 5 4 52. 24 % .90. 27 % F144.75% .

F1 TEMEMEANFFEHEREZEKNZ N

Table 1 Effects of drought stress and re-watering on the root growth of H. tuberosus seedlings

b3 SR LS AIE A R i A 1 AR i1
Treatments Total root length Root projection area Root surface area Average diameter of root ~ Number of root tips
(cm) (cm®) (cm®) (mm)
CK 712.43+32.93a 74.00+£4.27b 234.39+12.46b 1.434+0.19b 330. 00+ 20. 05b
DS 454.37424.82¢ 55.32+£3. 16¢ 173.7949. 94c 1.13+0.05¢ 207.50£22.91c
RCK 757.44+25.42a 100. 44+1. 36a 318.15+5.02a 1.764+0.02a 540. 00+ 30. 82a
RW 536.98+£16.42b 72.1141.60b 268.26+24.59b 1.5240.03b 380.33£12. 66b

T« [AIFUAS ) 7 B 3 75 AN [ b B ) 22 53 4 25 (P<<0. 05) . R 1A

Note: Different letters in the same column indicate significant differences among different treatments (P<Z0. 05). The same below.

x2 TEMEMEKERFHEHHRAESH

Table 2 Photosynthetic parameters of H. tuberosus seedling leaves under drought stress and re-watering

4k 3 Aol R AL 751 A fitTe] CO, e
Treatment Net photosynthetic rate Stomatal conductance Transpiration rate Intercellular CO, concentration
(P,, pmol-m *+s™ ") (G,, mmolm *s™") (T., mmol-m *s™") (C,, pmol-mol ")
CK 7.5440.08a 253.37£9.40a 4.6911.07a 366.67+8.99%
DS 3.394£0. 15¢ 195.8744.48b 4.2640.17b 328.00£1.41a
RCK 7.6040.19a 51.70%4.81d 1.34+0.17¢c 219.00=£35. 22b
RW 3.88£0.02b 98.37+0.78¢ 2.04£0.28b 317.00£27.94a

2.2.2 T RWrES5EKX A EL R R S i Hi 2 3l 1, 76 T S A W a), 5 CKAR LG, DS 4b
P45 2 4 ¥ 19 Chl a,Chl b #l Chl a+Chl b & & 43 5 & T B 1 25.96% .33.50% F126. 0820 ; Car & & T FE 1
18.06% . 5 DSALFEAI L , RW 4L H 45 34l 1 19 Chl a 1 Chl a+b & B39 8.3 EFF T 19.51% A119.42% ;Chl b
M Car & BT T 10.95% H120. 34% .

x3 TEBENEKEEFIHEXAGEREIEAE
Table 3 Photosynthetic pigment content of H. tuberosus seedlings under drought stress and re-watering (mg-g™ FW)

b3 %R a MR D M2 atb EKHH MR
Treatments Chlorophyll a (Chl a) Chlorophyll b (Chl b) Chlorophyll (a+b) (Chla+b) Carotenoid (Car)
CK 4.434+0.17a 2.0640. 15a 6.484+0. 26a 0.724+0.08a
DS 3.2840. 16¢ 1.37+0.13¢ 4.7940.27c 0.59=+0. 04a
RCK 4.70+0. 25a 1.854+0. 10ab 6.5140.12a 0.79+0. 16a
RW 3.9240.05b 1.5240. 26bc 5.7240.31b 0.71%£0.03a

FW.: ity fif 5 Leaf fresh weight.

ME4ATH,ET RN, 5 CKAMLE, DS 4 B 45 % 40 B 19 os, Al g 20 501 2 & TR T 16.98% FI
10.67% ,F,/F, FF&T 3.70% sNPQ FETH T 29.87% . 5 DSACHAL L, RW &b 35 35 2F 4 14 (1) Doy K1 g0 53 591) 08 25
T 13.64% F12.99% ,F/F., LT 2.56% ;NPQ FR&T 35.00% .
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F4 FTEBHENMEKGEFIEHRFHERLALSH
Table 4 Chlorophyll fluorescence parameters of H. tuberosus seedlings leaves under drought stress and re-watering
JGE: SEFROG R FRR BRI FE R Al K R AL E[SIRIAIL DY

Treatment  PSII actual photochemical quan-  Maximum photochemical efficien-  Photochemical quenching co-  Non-photochemical quenching co-

tum yield (@pg,, pmol-mol ') ¢y of PSII (F,/F, , pmol-mol ") efficient (¢, pmol-m *+s ') efficient (NPQ, pmol-m *+s ')

CK 0.53=x0.01a 0.81=0.00a 0.75x0.01a 0.77=x0.09b
DS 0.44+0.02¢ 0.78=£0.00a 0.67=£0.00c 1.0040. 08a
RCK 0.54=x0.01a 0.81=x0.01a 0.75£0.01a 0.73£0.00bc
RW 0.50=£0.01b 0.80+£0.01a 0.69=0.00b 0.65=£0.00c

2.3 THFmaf gk HFHErth S REG TR

H RS AH, T 5 e W, 5 CKAR LG, DS &b 3 88 2= 4l i 0 1 e 7K i AR B 4 3 7K o FAF 55 7K
O E N T 55.56% .31, 84% .31. 78 % M 6. 20% . KA HLHAE] , 5 DS AH L, RW 4B S 452 E4h it A
B F H K B R AR K R 0 S BT 1250.00% FiT 1. 34 % SRE K SRR S OK R BT T 12.84% Al
8.99% ;A , 5 RCK AL ,RW AbHL 5 H H/K & & B 3% L F+ T 200.00% .

R5 TEMHEMEKRRFHHEMHHFSKE

Table 5 Leaf water content of H. tuberosus seedlings under drought stress and re-watering

b B A i 7K %% & Free water content ALK & Bound water content  E ¥ 7K & Total water content X} & 7K & Relative water
Treatment (mg H,0-g 'DW) (gH,0-¢g 'DW) (gH,0-¢"'DW) content (%)

CK 0.09+0. 00c 5.37=+0. 26a 5.38+0. 32a 95.5240. 54a

DS 0.04=40.00d 3.66+0. 18b 3.6740.19b 89.60+0. 39¢

RCK 0.18+0. 00b 5.347+0. 40a 5.45+0.40a 95.7140. 46a

RW 0.5440. 00a 4.1340.19b 4.0040.27b 90.8040.71b

2.4 T FpibFe FKAHF G R A TR A

A1 2A BT, T S e, 5 CKOA L, DS AR 31 5 35 48 T T 45 E4h 1 v R 9 CAT 3 o, JF Bl 2 1 52 b ae
BFIA) A9 A8 K 52 5 b T R R 35 FE AL B A 21 R AT iA B KAH ; 5 CKAH L , DS A3 CAT G P . & w1
7.201% . TR KALFRIBIE], 5 DS A, RW A FRFEAR 745 2 4 i it v (9 CAT 36 7, I BE & 52 7K I ) 1Y) 2B 4 5 8
Wi T MR S 7R AR A 14 Kif, 5 RCK A L, RW b BEAG 2E 4 i i 5 19 CAT 1P 3 TR T 50% .

i & 2B A] 0, 5 aa A, DS A B g 2E 4 0 POD IE PR CK AR 1L B 48 71, 7E AL 356 21 K if POD %
YRR B e i s 5 CK A, DS AR FRAESS 7 .21 .28 K, POD G £ 20 9 B 48 /5 17 1. 04.2. 34 M1 1. 76 45 . EH /K
AR FRIIE], 5 DS M H, RW 4b FEFRAIG 1 25 2 4h B E A9 POD 5 1, Bl 25 2 /K B 1] ) 28 4 POD 36 52 72 0 T [ 1Y)
#ath; 5 RCKAH L, 7E AL FRES 14 Ko RW AL 39 85 = 4 i iy POD I 1 1 35 N B T 37.86 % .

1B 2C AT 0, T2 3 Wi, 5 CKAR e, DS b B 5 45 2E 4 i v A 1 SOD 3% 1 W 5 48 74, IR B %5 T 2 Wraa it
] A A4 258 BT T R R S AR A A 14 R A B fe s 6, DS A #RHE CKAH L W 3 #1793, 30% . EE K
AbHI ], 5 DS A EE , RW AL BEFR AR T 25 F 40 B 0 R A9 SOD I 1 5 76 Ab BEES 14 K, 5 RCK AR L, RW Ab P 2 4
G R SOD WM & TR T 63.57% .

2.5 FTEMARIRSTHAFNESERTHRGZ A

Hi P SA R, T R ), 5 CKARLE , DS A B4R T+ T 45 2= 4h i vh v fy vl s PR (L& & PR T 2 hia
R T (%) 2B 5 B TH IR R Rt 3 7E AL BRAES 14 F0 28 K, /3 ) B E R T 4.86% M1 5. 02% . 7E 4 /K 4b FH
], RW AL B 5 AT i M (1 & 2 PR3, 5 RCK Mt , 76 RW AR BEEE 7 R 14 KA 2 T % T 34.00% A
6.35%-
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Fig. 2 Antioxidant enzyme activity in leaves of H. tuberosus seedlings under drought stress and re-watering
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between different treatments at the same treatment day (P<C0.05). The dotted line represents the time boundary between different drought stress

treatments and re-watering treatments. The same below.
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i 3C Al g, R I, 5 CK AR e, DS &b 315 25 = 40 v 09 il &0 e & & 3 0 35 3w 1 0. 98.3. 10,
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Fig.3 Content of osmoregulatory substances in leaves of H. tuberosus seedlings under drought stress and re-watering
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AL AA AT, T S B R, 5 CKAH L, DS A FRER T T 45 =4 B i i i A 25 0 & i, 7E AL PR S 14 RITF IR B
AREZES, ORI T 2.12.1.45F0. 56 1 o A2 KW, RW Ak B 5 49 5= 4 e i 1 (9 79 29 W8 &% B T RCK,
(FL5 54 1 30 00 TR AR L 52 5% 0 T R ke 3

Hi 4B Al 0, 76 T R R, 5 CKAR LG , DS A 3145 2 4 1 0 J ) RBl & &7, OF B 1 5210 36 B 1) 1)
S AT 2 W T AEAL B 14 RIF R BAT W35 22 5, 40 0l B JF T 34,6706 .42, 21 % F163. 0500 0 78 & 7K Ak 311
], RW Ab 3144 == 4y v i 7 0 SR b & v T RCK AR B {H 52 R 3
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H1 P AC R, 1 500 A E], DS b 35 25 2 4 B a9 ERE & i RS R RIS LT, 5 CKARLE , DS Ab
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Fig.4 Leaf saccharides content in the leaves of H. tuberosus seedlings under drought stress and re-watering
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Fig.5 Proline metabolism enzyme activities in H. tuberosus seedlings under drought stress and re-watering
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SR AL BRG], RW Ab RS 48 -5 4h i 19 OAT 16 P 2 T FE i@ %, 5 RCKAH L, 76 RW 2L B1ES 14 K OAT 5 14 F B
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p 1 5C FTA 7 T 2B W E] , 5 CKAH H, DS Ab 35 48 2 4 i 0k B (% PDH & P 22 T RE a3 50 21 Ruf,
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3 itig

T 5 a0 BE N I A K v R AR RN AR RAERKOEY . BRSPS R B R, 5 TR, &2
K5 2075 AT (Alchornea trewioides) ¥R 8 BRI T BURI A= ) B35 G P, LS X IR 10 3 25 57 o TR HESE 1 HF
5% K& % M ( Nicotiana tabacum ) 16 T Wl i0 J5 B K AL BRI b b3 o0 28 K AF DK R o Z8 08 25 A BF 58 245 1 i om
W8 A F (Setaria italica) B AR R ARG IR 2 T FEEH, B KGR A KA M2 .
X5 TR e 2K T 8 T (Medicago sativa) # Z #MEROR AR o AL b, T R e T 45 F 4h it
R EE MRS, BRK R R R R R R ARRECN Y BRI 5T R A, 2K Lk
R AWE , HEA B E 25 BMKT 2K R OKE . X TRl T4 TR A R e, 4 E4 bR &
A KA RIKE e 08 H A8 T WOBOK 43 ok T B SR E A K H AT RE B T A K B RLE 4 0 AR KO IR B 4
PRI, 35 B K

oA VE R Y A K L E WG, SR AR 58 i BUS AR R N 2 — . RIS ER R Tt
BEMI WU Gz B k™ . s KM B 45 (M. sativa cv. Xinjiangdaye ) M-28 2% 55 4 B T 52 W30 0 i 328 7 BAG L 52K
JiT T 9 R A AR R A K R T A AR W AME RN . B (Hemerocallis fulva) #6522 il F k42 &R & &t
BETFMEESEFEE KT dIRREE IR E 2 IE % HE KK a3 5 0 B oE 45 5 BoR T R e 5 20k (Coffea
arabica) MR ZE F R/ 5T RIHE A I BKEHSRR SR A . ARG, TP T Chla.Chl
b Chl a+Chl bl Car & & ¥l /b ; 5 T F i 4 1L, 27K J5 Chla,Chl b, Chl a+Chl bl Car & 4 1% 2| ¥K &2, (H4)}
T X BROK AP o 3X o i TR S K A RS 2 AR R TF IR O GE H AR 4, 3 RE 8 1E i DN 33 rp I IBOK 43, G2 i 1
SRR BRI R AR . (AT B 32 B B K I ] A 5 e, SR 3R A 32 3 A T 5 0 3 Y 5 e R K 2 3 X IR
KAF

TR F R R 4 P, AT R WA P06 AV FE R I SR AT AR ST I Y 45 R BoR FE T R ia
TV AR (Hibiscus hamabo) W P, .25 T W, 2K ALBR)E H B T #MEON o 78 5 N (Cucumis sativus) S5 T, T
BEWE T P, T G C i B, 2K G BEMK & 34230 1E % AKCSF BB e A RO o013 8] T8 E . 76 7 KR
(Cyclobalanopsis glauca) %1t , B T 5 W30 2 BE 9 i) PFD G4t W 28 T R 3 7 2K Ab B 5 mT 42 & 3 X AR
MM HEESEY . ARG, TR0 SEP, TG B E T BRI EAEnRE, LT, .G A CB &
T2 KRR BEOK S o 33358 W 1 SR 038 I 3 A i 48 2 DG A MR AL 32 BT8R R E R K G RE A RIBE R H T, G,
ACE T IE R KK o X ] B8 B T FE B8 A SR 52 TR KR A i AR 0 AR KA B A, 3 5 4 1 I
JKRE T4 R Y A K A IR A B i R G R A BR T OB S E BRI ER L RIE T A AERK R E
It B e i AU SR B A

T B A X AE YOG R GE AR i RO O B A AT A T R A 4R T R 52 e B AR A O S AR
FINE S 25N R . AEME b Bl T 0 R A R K FL/FL R @y T RERR EESE OK, K AL B S FL/F, A
Doy T IE T 0 52 2 % BR AR L 8 T T AR R WA ( Paulownia catalpifolia) T S8 F F/F,, sy
g 52 0 2 TR M NPQ &% b T 52 /K Ab B1LS 2¢ %6 2 B K &2 316 BEOKOSF 1 ARBIE 9 p R i
BAEN W F/F, g g TR NPQ ETF; EIKIG FU/F, gl @psy BT NPQA BT F R 3T RESEAE T 51
R WG T AW R A FEROE A R N R BRI OB 2, FE X R BT A8 A 4 i A
NPQ R HFELE 2 BOtHe , AR PO E RAEAZ 0 H  1E R KA RIS 25 F 40 B A KB R &2 1, R BI85 3 40
B G A 2 BN O MR A TE R DT A A5 45 TS AR 4 WK S LE

1B 3% VA VT W) OB A TV PR A T IR M R 2R A, A 3 R A G 4 L T, I A 4 2 i B R K
B, DL 2R A0 B E H R RV ) 76 3 B A T R R AR K R SRR — AR RORRI Y gh B b, TR A T ek AT
TR VEAR L AT T T R S0 3 T ) B AR R G N 7R S K AR B S ATV PR AR L R] R N 2R A K
BENEH K 5 H SRS R B R R B R A 9 (Medicago ruthenica cv. Zhilixing) i) T % 14 2
FI A s A I = R & B 5 B A K I B S AR AR A B X UK P, 5 EIRBESE A R, T R T
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Z10F L RRAT B4 AT 5 P RN AT PR R P 2 R TR A S KA B R AR PR A R e EA)
T T KR TR AR O e BT TR b 20 A TR A i IR A AT W e R, A K A B S
RN 2 X BRUKOE o 30T BB i A2 K IR R] 4 K A RUAS [ R 4 T SR R [T R Y . ARG b
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JOT B i T A, 3 P RB R H T S A A B S 46 2 40 R A% E B A - b AR AR R S UK A3, O T E A R AR
DAL P 928 325 R 1 ) I R A A 4 L P 1 7K 43T DR LG AR P R W T R

TRl S B YA ROS KR, O T B 1k i 5 ROS XAl 9 1 407 56, A8 9 R N 10 0 4801k 2 46 1 38
6, T3 0 T PR (SOD . POD \CAT) I Mok ik B B ad £ ROS (1 H (9™, A9 25 1 ifF 5 25 R R 78 T
B8 T35 ( Wedelia trilobata) () SOD . POD H1 CAT 3 1 14 /& , 52 7K &b B S 8785 35 (19 SOD . POD #1 CAT %
PES T BB OK o R b, 260 I AR b, 54138 R 1 SOD \POD M CA'T 1 14 1 28 T , 43 %5077 B 4 i
B ROS ; 316 82 7K 5 RE U8 I & B % B ACE™ . AExd T 52 Whad 5 2 K AL BE R FE 4 ( Eucommia ulmoides) 34 v HY
RS 2 TR RIZE R . A, TR R 4L 1 SOD . POD FI CAT I PR 5258 FIHE TR s,
T KA FE S SOD POD A1 CAT ¥ o4 3% i Pk &2 2 % BEOK P o k2 i T 2 iE F 485 3 40 i 19 SOD . POD #1
CATWEPET LAtk 25 T 5 e R AR IE % A K fE KR 48 4 i i AR KR & TR, Jo 7 i i 2 it AU Ak
Fif 145 1 ok 4k e 4 v A 4, BLAK BT S AR R K A ) DE S BEOKOF-

TR SR RN AR R A A A N R R A A7 R S I, FLA S T R A IR N R R A LN B
35 T AR 0 PR A RE A AT I AR AR E 2 . TR A L2 (Chenopodium quinoa) B 14 45
WS B WL RN, DA ok 4R e pT R EEE AR IE & B HE E T 5 W0 ik Al B0, 21 60 (Reawmuria
soongorica) TR (25 (A TR SRR R AR O B 2 W S R, o A R R R R . AR, TR
L0 R R R 20 O e N, K L R R A AR R T MR XTREREH T TR
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P20 Ji R 0% 2 H5 1E 5 0 A B 20 5 A PR T 25 2 4 e T SR AE R X BB IR A T A T oK, % TS e i R i AN
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YR TR RV EL N BRI E WA K

I 2 R AR S5 33 U8 1 W O, A 5 35 0T A0 008 3 I 9 ST A R 4 T ELVE R A AR N 1 il R A R A7 B
OAT P5CS 1 PDH %5 AH 5 i /9 8 £ 5 Ho OAT F1 PSCS 2 i 20 B A e 48 v 19 & Bl , PDH J2 il 2 1R 196 it ity
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B W ORS00 I R S B R R BWMURE AT 45 R R, TR R UK 1437 /NEE 1 OAT AN
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182 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 7

A R I 28 26 56 6 # T 1E X BROKOF i R S K R T 5 48 4 1 BRI OAT A1 PSCS 1 14 DA K 48 5
PDH T M A 3 /0 il 208 75 it [7) IF 44 3 40y v 00 JERH 4 28 0 R0 SR 55 et 1o o (o A5 ] 5 M 100 5 o8 1 % JIROK
L AT R S R .SOD . POD 5 CAT I MR Wik &2 B0 BEOK o 25 1 3 2E 4 i 7 T 5 a5 2k b
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