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Evaluation of Yield Characteristics and Waterlogging Tolerance of
Sesame Germplasm with Different Plant Types after Waterlogging

SUN Jian , ZHANG Xiu-rong, ZHANG Yan-xin, WANG Lin-hai, LI Dong-hua
{ Oif Crops Research Institute, Chinese Academy of Agricultural Sciences, Wuhon 430062}

Ahstract; Sixty-six accessions sesame germplasm were treated by waterlogging st full flowering stage, and the
results showed that there were obvious difference in yield churacteristics of monaxial and ramification sesame
germplasm : The waterlogging index of seed weight per plant(69. 18% )} > capsules per plant(67.48% ) > cap-
sule nodes per plant(49. 10% ) > length of capsule axis (45.69% ) > height per plant(16. 40% ) in monaxial
germplasm and that of branch capsule nodes per plant( 65. 96% ) > branch capsules per plant(64. 73% ) > total
of capsules(52.01% ) > seed weight per plant(49.92% ) > main axie capsules per plant(41. 66% ) > length
of main axis capsule axis per plant{37. 57% } > branches per plant{34.21% )} > main axis capsule nodes per
plant(20. 12% ) > height per plant(15. 43% ) in ramification germplasm, Menaxial tricapsular germplasm treated
by waterlogging showed waterlogging index of numbers of side capsule (92. 25% ) > numbers of middle capsule
{50.25% } ,and ramification tricapsular germplasm with waterlogging showed waterlogging index of numbers of
branch side capsule per plant{92. 86% ) > numbers of main axis side capsule per plant{6%. 14% ) > numbers
of branch middle capsule per plant{44.17% ) > numbers of main axis middle capsule per plant(32.97% ). Ae-
cording to clustering analysis on relative yield ofter watetlogging, these germplasm could be classified into water-
logging tolerance and non waterlogging tolerance type,61 accesions belonged to non waterlogging tolerance type,
accounting for 92. 42% ,the ather 5 accesions with waterlogging tolerance were worth to be utilized, which were

Zhushanbaizhima , Xipingerlanghua, Funanzhima , Jiaxingjinkouhei and Machengheizhima, respectively, with the ra-
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Talile 1 Name, plagt type sid origin of materfsl in this study

WS Code BB Kame #A4Y Plan type R Origin)| 55 Code Z % Name % ¥ Planl ype %% Urigio
1 2496 BT =# M,TC kol 34 AESER ﬁ‘&?ﬁi—ﬁjﬁc ;ﬁib
2 2400 BH=H M, TC th i B 25 SRR SEEE R,MC Y]
3 2413 BHZHM.TC o2 3ok B 36 TRHY B MF=@ M, TC B g
4 2449 RFF=¥ N,TC B 9 Y 37 TR LN R NC . 3.)
5 2491 BFF=#H M,TC L L 38 RRLER SERY R NC 23]
b 2552 HIT=# M, TC i B 3% HE—% HF =9 M, TC I
7 AAT P =M, TC o BT 40 aHAH SFf=# M, TC m
8 AAR BF M, TC o B 41 FHOE¥ EFFHE M, TC B
] XF2 B =5 M, TC L Ly 42 L lIEEE:# - § EFF=8M,TC #i
10 Xr HH=#M.TC Lkl 43 HHEFH BHF=#MM,TC it
1 XFs =8 M. TC o T 44 KIEHMHE X B¥F=3 M,TC i
1z XF7 B =% M, TC ¥ i B 43 KETER FF=# M, TC i
13 A BF=#M,TC o B 46 HRAE =8 R,TC \ #Adt
14 A6 AF_#HM.TC Lt L 47 HEEER LW R, NC L
15 AB BFF=F M, TC gk 1o 48 BHREEZR SHELAH R, MG #le
16 B7 M=% M, TC o i A 49 Ea=M HE=8R,TC i
17 BI{E37) BAF=% M,TC o 31 B 50 EHREOM SRAFRE M. TC T
1% BI9{B56} BFF=H M.TC A 51 BHAER R M, TC il
19 B3{B3%) B =# M, TC # i B 52 BRTREHR M= M,TC aTm
0 B4{B41) PFF=# M, TC & 53 WLmEW BFF=# M,TC =M
i B2{ B44) B M, TC Lk iy 53 AHRER Sre s R, MC KA
n B9 B46) BT M, TC o i B 55 LR SME =M R,TC 31
23 E5ANE HE=#R,TC 11} 56 HIBEHh BF=Z# M. TC W
24 BHAEK SERE R,MC o 57 HIITER HFT B M MC =
23 HIZH g R,MC &H 58 Forb e R SH=# R, TC £l
26 AY_RE SEH =@ R,TC FiE L B E R IR M MC i
27 L B S Z# R,TC ol 60 TEHER AF=HM,TC m )i
28 LEER EF=% M, TC = 61 MEREER EF R M MC #i
29 HEER g5 =# R, TC b3 62 HIE: Func 1 =) HFF=3 M, TC a3
20 PEER BF=ZH M, TC i o3 TUHE LK BT = M. TC L
3 WRE N BAF = M, TC i 64 L BT M ME e
32 ERITHY S HE R MC B4 6% PxE L WHFHM,TC o ith B
33 KRB AHE R R MG it 66 FE 13 RF=HM,TC &

M ; BFF R Monaxial; R ; 53 35 2 Ramification ; MC ; 530 5 Monocapsular; TC; =88 Tricapaular; 4 3 B : it Crops Resesrch Imtilute, Chinese Acader
my of Agricultural Sciencen
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Table 2 Analysis an yield characleristics of monaxial sesame germplasm with waterlogging at the full lowering siage

| 1] FHPHEE HERTH BRY&E AN EhTHAN BAENHTTE

Ttem (cm ) PHP {em)LCA CNP { nodes/em } DCN CEP CPN (g)SWP

CcK ZE#f Range 117.8 ~188.2 51,3 -115.8 16.0-25,2 0.19-0.40 3L 2 ~ 106, 2 1L79-4.20 4.42~12.94
Fiz 155.7 82.8 2.0 0.28 7.3 117 9. 45

P13 | T Range B3.6~164. 4 21.2~75.6 4.6-~19.6 0. 16 -0.55 9.0 -44.0 L48-2.81 0.49-5.98
iz 130.0 44.2 1.6 0.25 252 1.88 1.64

BELR -25. 72" =3B 63" =11.45" =C.0%" -51.08° -1 -5.81"

EEHEN(%) FW Range ~3.30~45.17 -R3.0-~72.35 17.70~8L58 —3.23~3245 27.92-90.13 -3.72-58.33 4.4] -9%.57
L 2K 16.40 45,69 49,10 9.21 67. 48 37,65 9. 18

CLTAMEROLNMEEBREEAF.TH

*." :The mean diflerznce is signifivant ot the 0.05 and 0. Gl level,HPP = Plant height; LCA =

Tength of capsule axis; CNP = Capsule sodes per plant; DCN = Density of copsule node; CPP = Capaales per plant; CPN = Capsules per node; SWP = Seed

weight per plant. The same a8 helow

B~ R BB Y 41 45 BT = B R A
BPUHRAMEHER B RA(E ) EEYNE
EMAFHBERFEMAMTH RO RS
K, F A R A O 7 36 R P 4 T RO 0 SR By B
EERWRIMBEEZARE, KD e REH
BhUHRL MU RENBEERREY Y
92.25% IS N 53.47% - 100% B WA R %

MEBEHRFLYA 89.49%, LW H 38.89% ~
100% ;P 3 REWBEHRB TN 50.25% , %
ERI12.11% ~80.60% ;T EH AP r s £ REHHE
ERARE BAWBHEL SHEHEEYNR
0.53% WHEERARRTOEM D BEFH R
UHR-RESBATWH . EER-EHER,

3 BUNEEEHEF-SHEZIRMAFAAKRNANUERENH LS

Table 3 Comparalive analysis between middle and side capsules of monaxial tricapsular sesame germplasm with waterlog-

ging at the full flowering stage

mE PR -3 REoE 3 Wi RN 5T 80 R

Irewm NMC MCN NS 8CN

CK %8 Rooge 28.3-54.8 1,45 ~1.93 18.2~57.6 Q.88 ~2.37
Tl 40, 28 L6 7. 16 1.59

1] A # Henge 9,0 -36.0 1,53 -1,98 0 ~14,75 0 ~0.9%
Fiys 19, 60 L. 74 263 0. 16

Hifx5 —20. 68" -0.02 -3 53 —1.43*

BEEN(%) A48 Range 12,11 ~ %0, 60 —25.97 ~17. 30 53,47 ~ 10Q 38,89 ~ 100
T 50. 25 0.53 92.25 89, 49

NMC = Numbers of middle capsules MCN = Middle capsules per node; N5C = Numbers of side capsulesSCN = Sidw capsules per node, The same an below

1.2 SAEINFRERSHTREBGH
BB OO EEFHAEBHENBE
FOHR ENAR EEASBEA S RERENE
BH, ERTLRES CK NHEESHENER
FRF., FHERABFREB IR, BES
BEMNGTHHUZRNBRBANETHEARETEK
RN AR THBERHESY
65.96% M N 11.9% ~ 100% : RS R HHEB

EHEP Y 64.73% , TN 12.61% ~ 100% .,
HREEHRAEMAEMN T TE, B RENEF
HEFEHH52.01% FEE N 22.47T% ~72.30%
BRTTENSEEETHEN49.92% ,F@N
7.91% -80.65% . BWEMHEZEZHFRE . £H
ARRMKERFRTER . EWBRDINREEH
WETRMHES, EEHEEFEYHESSHH 20 12%
#115. 43% ,
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Table 4 Apalysis on yield characteristics of ramification sesame germplasm with waterlogging at the foll flowering siage

X 2 Main axis 434 Branch
BkF T
me W (ew) EHPE L -
- ahiy G p e_’: AHAVER  HRK  ARAREARRYTE HEK  TE(E
CNP cep BPP CNP CPP SWP
LCA
ck TG Range 116.4-172.0 48.8-122.0 $4.0-93.4 156-27.2 26.2-%3340 1.B-40 1%4-33.5 19.6-53.2 £.20-17.45
¥z 148, 33 81,00 73.68 21.31 50. 43 2.63 21,28 30, 57 9. 85
1Y | #0E Range 95.2-156.2 15.3~63.7 24.7-T1.8 9.4-26.4 15.0-46.1 0-30 0-180 0-22.75 1.67~8.14
= 124. 53 k1| 45,51 16. 56 27. 37 1.67 6.90 10. 34 4,86
HEER -23.80% 42" -2 17 -4,75" -2 % L PR . L 1 -5.00""
BEHEE .
W Range -422-33.890 D47-TLX -031-5465 -3%6.25-5048 ~15H~67.63 -30.00-10) 1LW~10 (26110 7.9 -808

(%)

¥Hx 15. 43 52.01 37.57

012 41. 66 .21

65.% 54.73 49,52

TOC =Tolal of capsules; BPF = Branehes per plant

M MABR=BHIRHBHEE SEHT
fE SR MAH R BIHAT I, RS RV EEM
BEA A SRR B h B R B e
K EERWRFYD 92.86%, BIEY 65.28% -
100% ., RKATEZWUBRER BEHKTHN

69. 14% , i % 44.31% ~ 100% , B2
SR FENEEPUSH RN BEHETS
R 44 17% M 2.97%  ERBBL5ATRA
'_'ﬁo

%5 BEMZEENTEEFEE W RE W RN MG RE N 8T
Table 5 Compare agalysis between middle and side capsules of ramification tricapsular sesame germplasm with waterlogging

at the full flowering stage

2 Main axia 444 Branch
WA T
Tem Lifng R HEPIERE  MUBEER SRHER  EVRRERY MOHRE
NMC MLN NSC NMG MCN NSG
K T Ronge 27.0 -50.2 1.68 ~1. 89 11.2-45.4 19,0 ~47,2 L. 18 -1.51 0~6.8
Fix I%.18 .78 27.10 28,75 L3 4.3%
Jig: | 748 Range 6.4 ~34.2 L13~1.73 0-11.9 37200 0.8-1.7 0~1.25
FHx 25.146 1.43 7.85 14. 69 1.27 0.30
ot B=3ag ~13.02* =-0.35™ -19.25* -14.06" -0.03 ~4.08"
SERE(®) W Heoge 10.53-57.20 .81-~31.22 44,31 ~100 2.63 ~90. 59 -15.29 -36.17  55.28 ~ (00
Eiyx 32.97 19, 57 69. 44 44. 17 C. 85 52, 86

2.3 RAFASHEHANREERARERD
b8

B RERESRE RN A BERM
EmA RN, AFRASERNERNLRTE,
HAFRY RKEBHRNER O MOK Y RRRT
FER(BEFHEN T 60.18%, TR) >R HK
(67.48% ) > HH B H(40.10%) >FH B RHEK
BE(45.69% ) > BkTg (16.40% ) , T d ¥ B
ERERYIEGHRYH(65.96% ) > HHHR
W(64.73% ) > BYEM(52.01%) > LHEMHTT
H{49.92%) > T EHEH (4. 66%) > THAR

EMERE(37.57% ) > AR HEE(34.21%) > £
THRBEH(2012%) > HFE(15.43%), 7[R,
B EMPFRM S AR R RERENN
HESEHBECWERESHREMERHTT
B MARMNEREM BB EESZR I
ABRERTRTHEZHER,
BEMAF=HE RHREMEE M
RM(92.25% ) > PRSI RH(50.25%) , A 5H=
WM ROERI RS RR(92.86%) > £
BB RB(6914%) > P B EHK
(44.17% ) > EXPUHERE(32.97% ), BAR 8
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FE.
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g L3 T G
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PEMERM B, B REIU PR TR, Xt
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BREREM, A BENBER CHRAKE S
FENHEBEEERT AREEETHEERENN,
Bl EFHFERMAGEBHEFEN S E &L 80K
MTEEMTHRERAEE, &6 iR, AEEBD
66 4 1P R GO FEPR R 1E 24. 45% ~96. 34% Z [H]
FHK 77.22% ; SLERE KT 50% KR 61 43 &
92.42% , K T 80% RO F K 38 £ &5 57.58% , B
BN T EHM Y 63.03%, g N 22.47% ~
90.13% , BB TFTEMNBEER Y 63.64% &
VR 4.41% ~95.57% ; KT 50% ROR BT 52 b o
78.79% , A NFREEENAWNEEHS BEFERE
KEGHGHAT HERAERHEFTERE.
RELKHFTENAKBHRENHTRE~EE
W& 40, 21% ~45,98% , P 1% 8.98%

RBHKRTERE M 66 Gt E RN EE
FEATEXASH ERER (B ), BB ET
BEFENHRERKBEEN XK, 1 XF5 K
P, & S AR 7. 58% , SR EITDAZK,
B _REBEFER.EXBEORMKIRET R,
HAxd B8 FEER S A 45.98% . 44.24%,
32.19% 31.86% # 31.07% , B @ HEH, 1
EKESI PR, 592.42% KA BE=EHHE
F30% AR WBARE,

3 g

EXREFOHS AZEMFEOENDES RS
o 20 QENZRERTAEYNEHE R,

NTFRHEWAR R E, B E SIS KM, 3
K EHBD, MRS HALARENEEFE
BHLHEE AEEMEE SRR R HEK
H7 R YR AR D, R 5 MR R E
HAERNE MM THENE WL AHE, AW
FIEA R 66 MR EMN R REAESNE
FRUEREFTNE 45 £ RRNREHRENS
W EERA SRS BB E AEEY
WA RS AR T TES RN RS, ]
FERE NG MEFREASERTTE. RS
MATEZREF LRI FRSRA—K". 5
BEREZRESBSMERLEM™™ , Ax
BENEMUSEXRSYHALEMNR. &Y
BECBERENCHEEX EXFSEERE
BT ~10d WSEHEE, T A A 00 N T N ) B S .
EWMEME, EHAEKDENY BASTEQE
S ) AR A 4 o ] ek 2 e, TTIB E Bl S
BAEHERENTENY, BRARRIEETS
B ERAUTEEETHE, SOWARETERH
B ERBENBEEERMRE SENNEEY
EURBE SRR R RTERS HRE
WEERY RASHAKH T TEHBRIE. &R
SRR,

AE 19y A 6 5 9 0 049 LT B 9 N
REETHE, RN G R EEE DTGB
AN A B BRRD B A PR AR AT 1 X
EWREERNE, W BEEWE MR R
FIéE mMeEsHRHRedNEREXTE
2,7 S B P R B R e m R T T e
HREX—FRESEBERIREMEAEEYE,
XARF S H B SRR T REAZH
FFI TR £ Z AT MR F R A K
FRMETEHSBRMERAAN R, MR X
BT LR B . REFERE T A8
HYBRMTRERVRZARIUSREEZR
£ ULBERT AR ARG ESE
kA B EHASERAEN FEFFRERS T
ERTELRRPOAR. FRBYZHETHEE
BHAS R BE AR A RSB M, ik
ENHBRSEFOENESRBRTEY, Ak
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6 ZEHTERS 66 RURWEMHEBEEENATEHEN
Table 6 Main characteristics of 66 sesame germplasm with waterlogging at the full flowering siage (%)
Bamk BEk
%9 Waedagging index RS HMEACE | %9 Waterlogging index ERE  ANBETER
Code  cumm  GRMTFE O RY¥ LEEN  REATFE DN Y
TOC 5WP TOC 5wP

1 67.23 75.71 LEME .87 15 2.47 TH 89,27 9. 88
2 6. 12 22 26 T9.12 70 6 51. 8% 41.17 8. 13 9.31
3 76. 35 74. 43 42.93 12.31 k1) 5t 80 43, 99 4,02 3.3
4 8023 4. 37 74,37 4.01 8 6157 62. 04 95, 69 1.4
L] 74.32 #5. 08 a4. 47 1.32 i 27,92 16. 94 83.42 13. 77
[ 60. 74 6t. 57 52.25 [%, 49 44 52. 25 31. 47 7715 [5. 65
7 79. 85 6. 21 5. 45 .01 41 54,39 d4, 80 T8, 49 11. 87
8 T0.95 #9. 28 74,59 7.81 42 19 29 31014 24,45 45.98
9 63. 73 7119 86, 81 180 43 61. 05 7076 B3, &1 10. 70
10 78,28 f1. 659 812 218 44 84. 99 £3. 53 B4 .21 .60
il 79.2% 54, 00 65, 82 14, 02 45 &1 6032 74, 36 T.87
12 #2.2% 91.30 45 98 1.22 46 H. 90 T TH. 9 5. 25
13 5. 70 81.52 66, 07 6,27 47 09, 4f T72. 60 BO. 00 5.4%
4 78. 45 T8. 91 4. 60 536 48 58.02 53 319 33.33 Loy
L5 182 21.3% 8. 69 3 60 49 58.97 54, 54 57. 89 19. 14
16 86. 30 3.7 34,98 0.94 ol 5t.61 4,41 66. 67 31,86
17 88. 97 23, 57 23, §1 0.5 5 51.93 56. B EB. 44 4. 9%
18 6% 45 82. 16 80, 85 142 52 54,72 64. 73 91,24 3.09
1% R3O0 7,37 284.0% 1.0 5 al. 48 59,38 £1.01 11l
20 a90. 13 23, 12 45,62 0.21 54 34,10 35. 34 £5.63 9. 29
21 88. 89 91. 56 96, 34 0.31 5 44, 10 31. 54 £9.75 T.02
o] 86, 62 81.61 87. 41 1.06 46 61. 37 T3.83 80.19 5. 1B
13 2371 9.55 5L IE 17.02 57 44, 88 52.43 B8. 14 5.6
24 ). 67 80. 65 d2. 97 1.36 8 L] 60. 69 61,32 1521
25 65.60 53.05 312 7.93 39 42,31 62, 52 £3. 64 13. A3
26 47 33 24.98 4103 4424 0] X4, 52 £2.13 TR. 57 10, 22
r4 4. 10 57. 14 3,47 7.08 6l 55. 38 6. 19 T5.00 1.
78 61.30 6357 88. 58 4,15 62 8. 10 82. 35 69. 69 536
20 48 40 45,27 41,12 3219 63 52.9% 5072 62. 86 1B. 40
0 1802 8.7 81.30 1.67 4 s4a 54,55 84. 55 7.02
kil 64, 42 68. 93 0. 94 5,92 65 o4, 61 67. 99 8314 5. 40
n T2.30 o687 9. 24 123 -] 75. 48 78.98 79.19 4,37
£} 60. 73 70, R 018 9 | R 22.47-00.13 4. A1 -0%.57 24 4596 34 0. 21 ~45 9%
34 37,56 4104 89,36 627 |¥®T 6303 63. 64 77.22 8.98

RYW = Relative yicld after waterlopging: DR = Death mate
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Fig.1 Clustering analysis on waterlogging tolerance
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