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AREHTiE 048 BRARKBEERLE (PPD) Jilkivyr RHAEE
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F5H mmEl PEE? ZXRES, ERLY MOk, Rkl FEs, HEE?L
FIMA, FRRFEL REXLE, wFEL EEHL RKEFL FERL M LY EREL
FRAL Fweip!
QPR AR LB AT, 427 532415: 2J TRIEIE B A X AR R4 S/ LT, 580007 31 T K2R 5K, FAT* 5300005 4 A #
AL B RGE EEORBE AT, ¥ 571101)

. “R B4 (PPD, postharvest physiological deterioration) & KE4&H 6 —#p#Z e, EEHHLH S
A2, Mt PPD # R TR ZIRFIRE = b KR AMEMA, BAib, KE4PPD #HA R E1HF . 7 R EIILIEAT,
st T H M EAZE PPD FIEAH ETEE L. AT AREH L 048 A LR 09 166 MR AL £, WEIFHNKAEZRMEK S
B, 0d. 6d. 12d. 18d. 24d F130d 89 £ F A2 B, FHIFFME SRAR A AR X A TR AR. £5 R A, X045 F» X126 F =i
% 24d. X077, X088, X147 F =ik % 30d FF 45 i MABII %, B EAF R B @ AR T 10%, T LiX ZAF R oAk 47 PPD.
ARt AF, AR A R ZE AT PPD B AP A9 AR X024 A= X100 T2k % 12 d. X062, X085 A= X133 T =ik % 18 d 45 th 2L
REALE GBI L, IR 24d AR RABL @ AR K 50%A L, 30d RAREEHE, RALRGHRRES X4 PPD, &0
HE. MAWSHEYR, HABLERETHREE, Ko, PODBEMMEFEAX, 5 SOD F= CAT 85%E ., MDA
LSERFEEME, SR-AL I ELERFAMK. TR, AZRBRTFURLE. THEEHWHARES K ERE A,
PPD L £, B-AF M F A4 E TN AKE A X F4UPPD i 69 T 24547, AL RAREA M. 40 PPD wLalfedf S ftit F
RAEMA L, FTREHEXAREEATEZEL
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Abstract: “Postharvest physiological deterioration (PPD)” represents a unique postharvest stress response in cassava (Manihot
esculenta), severely constraining its commercialization. The scarcity of PPD-tolerant germplasm resources constitutes a critical
bottleneck restricting industrial development of cassava. Therefore, creation and selecting novel PPD-tolerant cassava germplasms,
coupled with the elucidation of their resistance mechanisms, are of critical importance for effectively addressing cassava PPD
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challenges. In this study, 166 germplasms of Xin Xuan 048 (XX048) inbred line of cassava were used as research objects to observe
and evaluate the degree of decay of cassava tubers stored for 0d, 6d, 12d, 18d, 24d and 30d after harvesting, and samples were taken to
determine relevant physiological indicators of the tubers. The results showed that X045 and X126 began to brown on the 24th day of
storage, X077, X088, and X147 began to brown on the 30th day of storage, and the browing area of the five germplasms were all less
than 10%,which showed that these five germplasms were more PPD resistant and had good storage resistance, and could be used as
excellent materials for breeding cassava for PPD resistance.X024 and X100 showed varying degrees of browning on the 12th day of
storage, and X062, X085, and X133 began to show browning on the 18th day of storage. After 24 days of storage, the browning area
of all five germplasms exceeded 50%, and the tubers were seriously decayed after 30 days of storage, which indicated that they were
prone to PPD and had poor storage tolerance after harvesting. Correlation analysis showed that the browning area of germplasm was
positively correlated with dry matter content, starch content and POD enzyme activity significantly, positively correlated with SOD
and CAT enzyme activity and MDA content, and negatively correlated with B-carotene content.It can be seen that germplasm with
high dry matter content and starch content of cassava tubers are more susceptible to postharvest decay and poor PPD resistance. The
content of B-carotene can be used as the main indicator for evaluating the PPD tolerance of cassava inbred lines. The results of this
study will provide data support for the research of on the mechanism of regulating PPD resistance in cassava and the breeding of new
varieties resistant to PPD. The findings provide a material basis for storage tolerance, PPD resistance mechanisms and new varieties

breeding of cassava. At the same time, it is of great significance for the growth and development of cassava.

Key words: cassava; inbred line; storability; postharvest physiological deterioration (PPD)

K% (Manihot esculenta Crantz) & KEFIKRZ @MY, YARE FiEtn, 598 %E. HEHRA=KE
X, RABRENKWEEDH. (A EEREEYRGEIRIEY, A 2 a5 FF 24
DX, AAEI. F T SEM. RPEMAE IR 9 12 N E ZEROKAAPIRIERS, fEREM . R &R
SHLIX, AREAMORHEEMEHAEAEY, &£ —MIRE KR IS GaRIEIEY), £ CREEEEY)
JRRERIFE AR A A . R, ORBAERERE L4 Bl LUK AR e S 2 A A v &
RIGTERW, SR, AEHARMAT I8, 85 EWGRE 24 £ 72 /MR RABMAER, EEBEE, XA
RPN K a4 FE 2" (PPD, postharvest physiological deterioration) B8, PPD [k 4= 2> 55
AREYMBEAT O HIEEE, SREAMTANIERE KWEFEHk, MEGZ) 7 ARSI TR -
M KA A 7= [ s R R RE 8, YA SE A gtit, WA N PPD T BN BT A S YRR K 4 b AR R
=y 2189, 2021 FEATBRIK PPD i 1) B B4 Bt 2k il 330 1276, BONMRHIAZ R AR &M T ED
T FEBER RN, g, HARENMARAESEKE 45 K, REGEGHIMLIE D 3500 J7ETC
MG, TAEARZE R XA, ERAE RTINS 5 e Tk s o8 B0, Rk, T
2 PPD [ R AEMLHIFEIE B BT PPD LR AR E R, T RCNAE P2 Ji A i e 1R OB} 2 ) R

PPD & HHH A SR I AT ML AR 7 5] e AR ) AR AR P SR e (R, o] SO b ot o AR B AR A RR S DL
B B S . 3R B0 5 R A S5 3 RO, SR B, PPD MR — N2 YRR 2 IR PERL R, 9 RS ROS
(R R~ BEAE OB (R RS R R S R R S Rk . IR i fR R 52, Hax— i BRIk
A SRR NI . ISR P AVAE R Gy, BT 3R RVEH 51 RI7E %0 (ROS, reactive oxygen species)
SR D S A OO, RIS, R ZE TS E AR R R S A FEAR A B S, HUR A 1
T ARy & Rk, HRR 5 AR L, S R R R (RO R RS AT R
SRIPUR I REERS2U Ak, WAARIYICE PPD #Eh 2N EAEH: K5 2-3d, KREPRPESS, E
BN A HRER R 5 51 REARI R, AR R SR EE SR AERB RN R, £k
FE T GEZAE YR PPD KA, £15 0822 PPD KA, IUEHFFLHEH T 20T TSenE . /MR R (ABA,
abscisic acid) JH FHEAZHAR F IENE H.0, &, Z8f PPD REIRA; 5 b Ab I8 ik B 34 s )/ D o
JEARIEGS, (R O A A KR S P, SRIGSRA YRS PPD HIFfHIGE /1128 SR ZmiE AR ik
BN RIS A HE B (HEWL, hen egg-white lysozyme ) LA 22 By S AL (1475 14261, DL K RNA BY 255 1 MeSCL33
W% ABA WA BN MeABAL Fik, S8 ABA K FFH#, ROS B &N/, ML AZ PPD K4
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(271, AT AR AR EYAR PPD KA MM R 3R 43 FHLEE. IE2% PPD A= (R Hs ML LA S I R e AR 0k
177 KREWI. A, HETHFAAEERRE, PPD O K MR T, DA B EOR oA s 8
%, Bt PPD MBI HRZ, SEEFE MR, ERAARZE R

T S BRI AR E A BT ERT, A Ak EARROR B YRR G AR B L . B E MR AR
RO A 1) EE R AR, RN R A S SRR, HARKEREREEREA S R
(10 L R AR e AR B 2 RV, Dbt MOR IR S st AL Al . HTIE 048 D) T K50 B AR B i fl, LA Fl
R KRS KB, 4582, BUOR, 488, YRR G, BoEkR. ENME, F
PR AR, H A R BERAE R ARG R R 1 I R B st AR e B0, R M B A8 REFA T
FARMEL. HHEAT, SCTHBNE 048 B AZ RIS AR LA FACE A TR PPD 0 18 A% P 2 B | 1o A B 5
AR FLLAARZE Bk 048 HAZF& 166 NPl B IR AR, HUBCS A5t (Al PPD Huft:, I8 HH K S i et
HIAST 58 A 5T & 5 A, EEAIT 78 L 0] (B AR ) A= PR AR AR A AB 0L, B ARG 4T PPD R RAPEL. #£
AR PPD 5AEBURHE A SCHE, N4 PPD dt MR & A Hiafi s AL R et 7T SR A R RR il

1 RSk

1.1 RBEH R

R EAHE 048 ARFREMAELE PRI IK HiG X M E (2227'N, 10637'E) , {EIHIET HAES
PAFW B EAMEL, 23S, HORAE T PR Ba X e N 5 B ) 78 B 2R RO R0 50 B R 2
IGHh (22920'N, 106<947E) .

2021 - 3 AT, WARZE AL RGRPRIFIREAE 7H g IR A R0 ARG e . AN &%
FiAE 10 %, FRAEARITEE v 80 cm><100 cm. AR 45 AL B HAASIE FHAEARL, 8 00 R) 5 2
1.2 R E
1.2.1 REEIT 2021 4 12 H M (ORFEHAREID N TIBGRARE A REUR, FO0F UERCE 5] .
R/NAHIE AR B VA A FLJG U R, ek T B AR08 XA R AB R = N . ORISR B
A SAREN 0d, FHE7ER I 0dy 6d. 12d. 18d. 24d F1 30d ZEHUANFIT 3 A ERAR M SPAG IR
JE PRI OL. BFSAHARAE P oL 10 em b & V) —ANEEL Lem WY, WS HARRENL, (R B
DAR T AR BRER AR 0052 o BURERT, B MFPBOE RO /MBI R 9 %%, & AHURBCL 3R 4 100 g, JF
PRy 0.2 cm # GIRAIS], Y5y R 6 fr. R, 3 40 3 B R SGE VR G AR AT T-80°CREMRIR vk AR, AT
A A TRRRIE: HA 3 AT TR S ENE . £ B R A S L 72 BE s, A 166
AN 5T 3 1) 3 L e i AR B AN T DS AR o 4% 5 S, W LAE 0d 6d. 12d. 18d. 24d F130d 1+
Vs s v E R B MR A RS A IR AL
1.2.2 RELRIR PPD ¥4 K [ b A fEHHT 78 o0y (CIAT, Thelnternational Centerfor Tropical Agriculture)
FEST A H ERT200, RIRE A ) B AL AR BT R DT R 4 b, K PPD R AEFERERIY N 6 AN
Hr, 580F, NEAEMBATE DR E: —J08E:, AT & S VIR 10%0 R 90884, A 10%~
20%; —ZJERL, N 20%~40%; DUZRIELRE, S 40%~60%; FELE, N 60%~80%; NIJELL, H 80%~
100%.
1.2.3 BUREIBIRFRNE TS &E: RAMSTENE, 1009 i PR B TEEH, 80°CHtAEH 4%
15 min. 65°CHtTZEEPY, k& I 0.05 g BUR TR, SERm&E IRk BAYRIEE
BRZA DD i B 45 A B Lt ikl 52 . 5 % (MDA, malondialdehyde) & . #B8%4bYE{LEF (SOD
superoxide dismutase) 7itE. idE LIS (POD, peroxidase) . if%fL%A s (CAT, catalase) Ji5E: FRELZ
0.1g HUREERE, ZIKHE R MESURAERHARAFD BB BABREA . R EENE. p-TAE b
o R AR (it (HPLC, high performance liquid chromatography) = FES3REC 1 FREXZ) 0.29
BOREERE, 0N LmL B4k PHERVE SV (ViV=2:3) , RER T IS, BT8R 4P 30 min,
LA 12000 r/min fREEEEE B0 S min, HEEHE 2 K, ERFRBOEGE, GIFRBOE, HZESRT, H1mL H
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BESE, JER ARG AT 0.22pm SR IE . WSE S5 A WA R R EE (70/30) , A dlC 450 nm, A
. (4020.1) °C, HEAERE 10puL, IE 1mL/min. A5 E SRR B 3 MEY)EEHEE .
1.3 BRI

i F SPSS 22.0 A X EHR AT SE 404, N Duncan FOHI R 1L AT 22 7 B E WAL LA
P 438037, R FH s 0E 5%5F 75 MR 4%, Carcsine square root transforma-tion) , 4 B 43 ¥ AT i #:11°), B Pearson
X 10 N AR RPURELTA (24d) 5854 FFRFRIEATHI 04T

2 RS 7h

2.1 REHURR G4 Z S

TN i 048 A HAZ R 166 NPT BRAR R S5 5 A) I AR AR, RIS F A R AR R
Frad g H kI 7 R e AN AN i e R 5 AN, FEILER 1A 1. Hdr, 45 X077, X088, X147
ZAVPPTAE 30 d TSR AR AL TR 4R 44 <5%, X045 Fl X126 7EIHEE 24 d FFantetl, #EALTHFL 7374 10%
5%, LA EFRAF PPD S HAERF—S, W ULIX B AP ELEPT PPD. i 4F . 95 X024 F1 X100 M
WA 12 d T8RS FIREE AR AZ I 4, X062, X085, X133 i 55 18 d JT 44 H A [ AL it AR HL 42
5 24 d BANYREA ST, FEMMAEIR YL, R 30d B AL, R HCR SR 2 5 kA PPD.
TR 2 1 22

x1 AEBXARRREIEEEEIEE

Table 1 Rotting degree of cassava inbred line tubers during postharvest storage

0d 6d 12d 18d 24d 30d

i WA PPD A fLIEAR  PPD 4 #fLEIA  PPD %% ¥ PPD & LA PPD 4% #fuE  PPD 4

(%) % (%) % (%) % (%) % (%) H4 (%) %
Germplasm

browning PPD browning PPD browning PPD browning PPD browning PPD browning PPD

area grade area grade area grade area grade area grade area grade
X045 0 SELf 0 SELf 0 TEUf 0 FELF 10 —% 10 —%
X077 0 SELf 0 SELf 0 FELF 0 FELF 0 eI 5 —%
X088 0 SELf 0 SELf 0 FELF 0 FELF 0 FEUf 5 —%
X126 0 SELf 0 SELf 0 FELF 0 FELF 5 —2R 5 —%
X147 0 SELf 0 SELf 0 FELF 0 FELF 0 eI 5 —%
X024 0 SELf 0 SELf 5 —% 45 IEAS 20 INER 100 INER
X062 0 SEUf 0 SEUf 0 FELF 20 3 50 V42 100 Ay
X085 0 SELf 0 SELf 0 FELF 5 FELF 85 INER 100 INER
X100 0 SELf 0 SELf 20 =% 55 IEAS 95 INER 100 INER
X133 0 SELf 0 SELf 0 FELF 5 —% 60 IEA 100 INER
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0d 6d 12d 18d 24d 30d

X045

X077

X088

X126

X147

X024

X062

X085

X100

X133

Bl 1 ARERRRFENCGEHAE FEZF2E X L E
Fig. 1 Comparison Chart of Rotting Degree in Cassava Tuber During Postharvest Storage
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221 TYIREE AREYWREGEICHEIAE T2 5 &2 20N P s SRR E 25 (B 2) o BEE N
HIE, 10 MARZE AL R TYR & EE L TG LA LES, BHERIUS 0d~6 d TR & =50
HWRBE, 6dJEB BRI, W 0d I, T8 & E s MR X100, 3T AN 9 MR TR A
ERARIIF A X077 A1 X088, HECT B X126 Al X147 LIAMGHALAN R . 09K 6 d, TH & Bl
9 X100, AKH)2 X088, HAt, X100 T4 & & W3 m T HAM T . T 24d, 10 MR 5 RPURT
W5 A B v B HE R R U X100> X062 > X024 > X133 > X085 > X045 > X147 > X126 >X077>X088; I
W, TS RS K IH D X100, BRI /2 X088, P ial 2 S5 i 2% . X100 7EN A N a2 4k k= T4
e, HEFEETHASM. PRI (0d~6d), SR T9M BEIEZE 2B K, N 5.61%~19.68%.
Hdr, X126. X088 [&IEHE K, 4354 19.68%. 17.98%, X147 N 13.27%, X077 [#iEH/N (5.96%), {HIH:
JEH (30d) bTHIEEERK, BV 6 d 1R 25.90%. i 0d & 30d, X062 T4 & &M 33.01% T &
35.88% (3iE 8.70%).

45.00
B X045 B X077 1 X088 M X126 M X147 B X024 1 X062 = X085 I X100 = X133
a a
- a a
40.00 I . I I
b a I :|: bcb
35.00 be b o
=
30.00

25.004

20.004

THR & (% FM)
Dry substance content

15.00 1

10.00 1

5.00

0d 6d 12d 18d 24d 30d
e 18] Storage time

&) — e 18]S [N 5 - RER R Ab B F] 22 57 % (P<0.05), N
Different lowercase letters at the same storage time indicate significant difference (P<0.05), the same as below
B2 AREEBXARRRETEHAETFORLIELEN
Fig. 2 Dry matter content contrast of cassava inbred lines tuberous roots in different periods of storage

222 SEMEE HE 3 v, FEECEINEER, 10 MRS AL RIURER & & 20 TR FRERMAR
s, Wik 6 d ik BEAE, BE)5 120 FEAR. W 0 d, o () by & A7 AE 22 5 » den (B Y BLAE X100 (79.03%),
BE T HARRN T S ARE AR X147 (62.33%), HE 8B EICT R X126 (64.75%) AMHHABF BT,
J 6 d I, BT RS EA S R 0 d # TR, HoA X100 HIER K (10.5%), ik 87.33%, A 10 AN H R
rifEs X147 S ETHE 65.71%, 1509 10 M5t o R ARqE . X100 £ jE Y ) BRI BOREh (6 d~30 d
By 21.9%), EHGEk & BYERF R o=, 30 d U5 ELR R f i X062 = 11.4%. A%, X147 (49.82%)
B S BIRARAR, BUE(H TFE 24.2%, MERIZREE.
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W X045 m X077 m X088 W X126 W X147 W X024 m X062 = X085 " X100 i X133

100.00

YR 2 3= (% DM)
Starch content

0d 6d 12d 18d 24d 30d
I 5K A] Storage time

El3 AZAXZARBREEPESEH BT
Fig. 3 Starch content contrast of cassava inbred lines tuberous roots in different periods of storage
223B-8AF NREE HIE AT, RE B-IAE MRS EAMSE R K RIF B S R R e R
i 5 T R K, 10 AR B3 A8 RPURFE L 2 7 B-A% &R S B A £ R . X045, X077, X088
X126 ¥ B-TA% MR EEEL BIAHE TR A& X147 Fl X024 A2 AW RS X062,
X085. X100 HI X133 245 EAJE FRFEREHE . Wiyl (0d~6d) FrA M & &3 A, Hr X077, X100
1 X088 HEMEA A, 43 | HEHE 72.5%-69.20% 11 66.70%:; 1M X024 F1 X062 LA 1 FE A K ALALIE FE 73731 9 0.03%
1 2.66%. - (12d~24 d), X024, X085, X147 {i{fFF LT, Hr X085 71 24 d iAIE(H (42.25%),
VIR R 2.09 fi%; X133 Al X100 43I 7E 12d. 18d IAFIEME S5, 24d 55 FFE 12.62%71 19.90%. ik
] (30d), X100 (35.64%). X133 (33.63%). X062 (30.54%) %5 24d i — T, X077 (82.22%). X088
(79.66%). X045 (78.85%) 7t 30d ikF|Wft, H & & & T HAME.

W X045 m X077 m X088 m X126 m X147 m X024 m X062 = X085 " X100 = X133

100.00 A

90.00 1

B-#A% M F A E (/g FM)
B -Carotene content

0d 6d 12d 18d 24d 30d
I ] Storage time

4 REBXRARRREEAE p-HE MEIETK
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Fig. 4 Beta-carotene content contrast of cassava inbred lines tuberous roots in different periods of storage

2.2.4 MDA &2 HE 5 AL, FEEE EREK, SRH MDA & &% 44k 2 EAEH . Hrd, X085,

X100, X133. X024. X062. X126. X088 HiR &1 MDA & s 4K, Sy 30d IAF|IE(H; X045 Al X147

Je LT B R HIA B JE R BE, (EAT T 0do X147 () MDA & 2 7E75R 18d I e, 2 0d 1 1.29 %,

X045 ff] MDA &&= e 24d AR, & 0d [ 1.44 fi%. X085. X100. X133 7EN7j 18 d~30d MDA

FESUE LT, 24d B350 0d /9 2.00 5. 2.13 5. 171 £%, 30d BFIAEIE(E . 7k 24 d~30d, X024,

X062. X085. X100. X133 f¥] MDA ¥ &5 T X045, X077, X088. X126, X147.

W X045 m X077 m X088 m X126 m X147 m X024 m X062 = X085 " X100 = X133

18.00 1
16.00 1
14.00 1
12.00 1
10.00 1

8.00

125 (nmol/g FM)
MDA content

6.00

&

4.00 1

2.001

od 6d 12d 18d 24d 30d
JE T E] Storage time

5 AZEZRARRREIEAE MDA & 8L Lsitt

Fig.5 MDA content contrast of cassava inbred lines tuberous roots in different periods of storage
2.25SOD &M HE 6 AI%1, AR HFK G E5HE SOD it 2K, X045 #1 X077 23 FFE— I
Tt — N — LTS, At R T RS TR B MR AR R 30 d iAF
WA . 5 0 d, SOD ¥k i s BMEHE R A X045>X077>X126>X024>X133>X147 > X088 > X085
>X100>X062, HH, SOD it i 1 X045, sAIKHI /2 X062, P9 [H) 2 7 i % . Wil 6d, X147 #) SOD
TR, X133k, X100 ffk; WK 12d, B X147 S EALT X133 41, X045. X077. X088. X126 1
BT X024, X062, X085. X100. X133 iXFiMFPJii. Ik 18 d~30d, X024. X062. X085. X100. X133
i) SOD i) T X045, X077, X088. X126. X147. Wk 24d ), SOD 3% 4% i i 2MEHEF K N X062
> X085>>X133>X100>X 147> X024 > X126 >X088>>X045>X077, ', SOD &M = X062 R
HIA& X077, HE R ZEREE. W 24d i, X062. X085. X133, X100. X147, X024. X126. X088. X045,
X077 f SOD &7l 0d ff 2.59 % 2.37 fi%. 1.83 fif. 2.27 fi5. 1.80 i 1.67 fi%. 1.58 fi5. 1.77 fi5. 1.34
P, 1.31 f%.
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Fig. 6 SOD enzymatic activity of cassava inbred lines tuberous roots in different periods of storage
226 CAT /&M HE 7 WA, KREHAZRKEEIMAE CAT iGN A %25, Hr, X045, X077. X088,
X126 Fl X147 %4k F 23 FF— TN — EA RIS, i X024, X062, X085. X100 Al X133 #ffk
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Fig. 7 CAT enzymatic activity of cassava inbred lines tuberous roots in different periods of storage
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Fig. 8 POD enzymatic activity of cassava inbred lines tuberous roots in different periods of storage
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X} 10 AR AE F R S W] [E) AR AR A T AR 5 AR PR AR BEAT AR ORI 0 i, A5 R AnSR 2. HIER AT,
WA S TS . ek & ENEFIEMAX, 5 MDA & &IEMK. JURT-YHAGER & & mfFim,
M REH MR S, SBUEK IE PR e R, 51 REMS (ROS) Bk, SlE4HME RS Elk, £
i MDA, e IEISEA 0 S iR . B, AREBIRTY R ATER & &b, PPD Hiitsz. ik
R B-% PREEEEZE MK, W B-I% MRS MK, IR s, PPD Hiikds.
LA S POD G PEM 535 IEAHSE, 15 SOD Al CAT Gt &35 IEAH <. AL, 5t PPD fithZ, 41
SEAGIRERE ™ B, AT B T A S R LU BRis RS, 4ERFH LR AR 7
Fx2 AREXBRERRESHEHXEEERMEX S

Table 2 Analysis of the correlation between postharvest rotting degree and related physiological indicators in cassava

RIGEEREE  TOmEE & B-THE MR AR SOD BiHi CAT R 1 POD i 1 MDA & &
ek A
Postharvest Dry matter Beta-carotene SOD enzymatic CAT enzymatic POD enzymatic MDA
Starch content
rotting degree content content activity activity activity content
H LA
0.864** 0.845** -0.763* 0.632* 0.644* 0.958** 0.721*

browning area

** RIRTE P<0.01 7K F (UMD FRFEFIG; * RRTE P<0.05 /KF U FBZEHR
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** indicates significant correlation at P<0.01 level (Bilateral), * indicates significant correlation at P<0.05 level (Bilateral)
3 Wit

AHFFCR A HW 65, FHARI A 0d. 6d. 12d. 18d. 24d A1 30d 437X} #7ik 048 H 752 % 166
AP EUAR PPD PR T A A, Fiiik i 5 AN PPD. MR ELFROFP T, 43 )04 X045, X077. X088, X126.
X147, LK 5 NPT PPD. M 22 (05T, 20508 X024, X062, X085, X100, X133. H:H1, At PPD
FhJ5E X100 F1 X024 7EI5 12d JFUA LA AL, T 18 d ML fRiZ B K, Wi 30d, PPD 25411k 6 2,
PR K IAE L bt PPD i X126 Fl1 X045 7EI5#, 24 d A k22 H UL L, PPD &40k 1 4%,
X077. X088 Al X147 Wik & 55 30 d KAMIL, (HRAEFER, PPD E4HN 1 %%. mMutrr L, W 18 d
24 d RSB ELr T, iR 18 d B RPTAE ) PPD &40 im 3k N — 2% LI E (X062=20%, X100=55%),
W5k 24 d B PUPERCAFFRT X045 HIL 10%478,  TTAPURN S A AR Ok 50%, 3% BHIZ I 8] s nT /R R ditE
R 0. BhAh, WITE X077, X088, X147 5471 PPD i il /E A i - 14 & AR (A% L sE AR,
MASPURIR X024 £l X100 [ RE 55 AR RFAE TR 0T BN fEAT PPD 43 ML (1) 55 B AR v R A4 e

ANFE AR ZIEM M T AR 5 5, REEEREWB AR (R rEem s E. 79
R R B RS ES) . WIS DL S R R G OB, S TR R R A R R AR
FEFMER, A ZERTHAIN TR, AE IR EREIES) CInPFIRIERE . K s R # ) Bk
HRR S5 AR B 2 () AR 33340, A8l N R i R — R BEEIERR ROS, UL 2Pt E kBt R4
M —ANHBGH B, BRI, B-#A% DR AT AESEHAR M09 %, gk 1 fE 20 3 AT, AREFHRIR
B (0d~6d), #FhBT T4 & KR T B Hiek & & BTt AIREREI I, A PR IR A FH I A%
SECFYIRR MRS, TR S EORE N 1 RT I T K I 2RI DL R I AR R g, S EUE A
BA PTG, X077, X088. X147 W4l (0 d~6 d) THiFEIE A, HH G AW E RE%, Htbim
FUGHZ<5% (PPD —2) ). 1X 3R WZ M5 n] GG sk je i AR i 4 RF 40 M AR 25 o ASPURIR (X100, X024)
BB S TR SEAEEh &, (HHEmATE 30 d ik 100% (PPD 75NZ0). i B 1% L of K e Ay
Rffr=4 KR JE M, v ROS BRI T R IR, MBI SE AT S . AR b2 SRR W, Wi s
TYREE. Wk HEREE IR, W, KRESRKTYRAGERN & &S, PPD Piikiz, 1EE
WA AR S 5 R AE R G TR RS, AR5 S AW . SRS R R W, AR R T
FOm e R 2 o SO R ST R, AR E R AR RIS T A E R S R A AE S
KRR XAFT AR TS R —5. th4h, Morante ZM9A1 Drapal ZECHCHZRAE N RAIAMLIER, &
TRIAE N ERAE MR IELE PPD R A . ABFFULE RIE RN, PiPPD PR B-#A% MRS E Lk T
AL PPD B, Ht PPD Ml HUAR tH I AL I (a1 80R . R AFEEE 82, Hidr, X077 fil X088 25 EFHE Fh&
B EFES, EEETEl (0d~6d) iR A, HGH (12d~24d) ViREF EAES; X147 2R RRF L
THEa$ . Al RE S IX SRR A RS DA R EE S PR R 6. X100 FI X133 246 BT E NI,
15 12d~18d A FIEEAE, 1M)5 TR 1Z2ER0RIE S IR G AR B AR A W R, L B-#H% N RO E TR
Al R S S EAVE TR (ROS) AR R AL AR A ¢ AHRME TS R, By B bR
SEEENM. MRERSP PIHERI Sachez & 2L B M —. Sénchez 25U, B p R0 K
Drapal POt 78R 0, K% MR EAREYMR G BR 2 AFFE KRR, B -8 MR EEWA,
HRR AR JE s bk . R0, SRS RAFEEAR. T PPD ARZ R, H p-H1% MRS ES. T, p-H1E

N R EIPUERFEAE AE 2% PPD R AE R R IFEE AR . BUbEI, TR I AR T o 4 o e
WAL RIS R 7, T B-8AE b Zidid B B ROS iR A . REPARGER . B-HHE b
FRUEA BEMBE R, K5 REABERENRR T PIRAH T

TEISSE I AT, AR 2 R AR SRR L, FECEY RS2, Rl &R . %
2 5 AN MR TE 450 5 Thae bR, 12 T 5 IS (a1, P AL ) D AR B AR A R 2 AR RS
N8 (MDA 1ERNEM NI N FE I =2 —, I g AR A febs, HAaET b
A S PR B P et SR A R R 56 10 58 2% 1 IR A 1 B40), KB R W, Bl s s TR i i, IR
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S AR BT A R sl KRR AR BRI R, FEE RN M K, 10 NARE H A RBR
MDA a8k B2 A&, FREMEN I S 403077 B v sE T 8] 2B T (RS [RIFR 5T ) MDA 1 2R 5
RAEEAEAE R E 257 . WU, X085, X100 HUit MDA & &E+r4: EFt, nlae 5 H sk sk
ROS FUE A6, it 2; X147 BRH/N, 24d K MDA 0d 1 1.28 %, wREH B A HsRIPTA ML
AeJy, MiEPELr . WFFUE R RIEE B (24d~30d), $it PPD Fiii MDA & &35 = T A9t PPD Fiii, S5t
J% 0d AL, 75 30d MDA & E340E /N T A 4T PPD Fii . HURMEIL A S MDA & &8 E 1B, BT
PPD Fi st 7E s ], 4B M2 AR B, FuH R R T Re 2 bt PPD Fiii A BRI P A b Re /1, R
5 0% PPD 5l S (A SR S . AR B2 A T AR R340, EOA IR s R e A 2 R, 1
WA FFD it o o 308 35 P ) R 55 130440, AR g SR 5 i AN B0 44— S0, AR HUR I8k (5] MDA & & 117284k
B R MR I AR . T S i AR A RT DAVE S DAk R 0 a0 B i 52 1 — A B AR PR AR A

DA BRIERE DR NIy 88 B R B A o, AT B T 4ERRNUAR IR, JRERRIG A, 3L
Hi, SOD. CAT Fll POD sEAEMIA N B PTEALEE . AT, XEFREaeERRIG A A h3E, M
AR A P I i Ak, RFP g s 45 #1401, SOD. POD. CAT &gt 5 5 gzl i s 25 ke, 7]
VE PP FL AR ) B R AR, WF 7B, SOD. CAT 1 POD Ae¥ B B B 1 1 R e fnis 4,
AR YR A R S v v AR A B RO IS, AR T B R, AT (0~12d), AT M AR,
{HEEf& F41 PPD Ffi SOD. CAT #1 POD B 4 = T AN$L PPD Fii; M5 3 (18~30d), A$it PPD
Jii SOD. CAT #1 POD v P M58 18 d FFAE AW sk, 11 PPD 5T MIE25R 24 d T UG AN BT 7, H AL PPD
RT3 AN IS I I S T 5T PPD RS, IFENTIES 30d A EIEME . DL E I AZER AT, BT PPD R ELR
Pt PPD Fh i AT SR PTEALRE 1, (REFERE Y SOD. POD Al CAT #ftE, DL/ IEHEEAR R, M
TRUFBARAIRSE . A5EEE 18d JFah, APL PPD ML AT 46 G Bl 1L, KRG B 1EFE g D &,
MDA KEFR, [ 75 Z 15 FARE YR A R BEE ST, @it KFalss SOD. POD 1 CAT i 4,
DAY 5 6T PPD 38353 (1) SR A B8 77, 1K A2 A A2 0T 30 35 A 1) — ol Ao 7 B e 7 1401, 5% B 5 ST 5 R B, SOD
POD FI CAT BG4 12 32 T A8 R Btk 5t (1) v B AR ) S Fp 7). ARHF 50 R B, WA i (0d~12d), PPD fiif
PEBER VER S B AR A A i X045 ) SOD.POD Al CAT i It & T Ve ks & &5, PPD i 11 2 (R 5 4 X062,
B A (18d~30d) [z, X062 T X045, AHF 545 R 55 S Wi L R OAFAE 2 5%, " EESiR
IO ROA ST . W (AR AR AR E DL SAREE A R 06, 78 R AU sLIb Bt AR
B KPR (A4 20 d, IR PPD ShFl RSO1 CL8 4 iftifl, (EARIFBA AR R . AWK
s (R 22 30 d, SREFASBT PPD A AR 4310 L BRI BUR AR . v I, X T AR SR i e
IV, 5 BLLR G 25 FE IR (A IR ST . PRI DL S 2 P AR BRABAR I AR A . 25 B RTIR, A HORR (1 It
PRS2 YR AE BRE I B P R R 4%, (B E L 2 R EAE W48 ok 58 A dT, Rl ad it — 20 0 Se R A AL
B TIRNSEHT -

AHE TR ZE Bk 048 HAZ A1 166 1 k4 KL, Jiik 15t PPD MAHT PPD #481% 5 4>, Hrhit PPD #4
KA X045, X077, X088, X126. X147, AfL PPD # kLK X024, X062. X085, X100. X133. F:llEi%
PR SBOHE T8 & & @8, B-#H% h& & &, MDA F SOD. CAT Ml POD w&tt, 7ty
PRI EAR (24 d) FHOCHE, AR AR SR AL B b 2 (AP AE — 8 AR DG E . o, TR & & .
SRS, B-AE MRS EMMMFERA 5 K ARG R, PPD Huihdkz . BEAE I A E K, R
R G IAFREAWIINE, MDA SEAKR, JURiEE AW 5 SOD. CAT F1 POD i {4 K HLAHT 1 .
KA FANCARZ TN E MLt 75 5 A OE AR, RN AR ZE BT PPD 43 LI B2 5E [ 185K
Sehih. 25, NNSEFHBURSY FAEYERR, WERRNF . SEEFEST. EARAYESE, URAH
PPD Ff i st AL Ll , fRAT AR Z 4T PPD (12 T AL, Bh 7 A SE SR HT A o R B Mk R T RSt KR T
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