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3RS TE AR E ST - AUKEEERE 0 71 5 K DR e S EHME 248

(Li-6800, Li-cor, USA) JHIFEMEAREE R 2 @AGSCH » BER BRI R EE » HIE R 2]

PAR (photosynthetic active radiation, 400 ~ 700 nm) % 1,300 pmol m™s™ » &fIF17% 5 R

2Ry L1 ~ 1.3 kPa » S ALBRIRIE Ky 400 ppm - HIEZRIF TR FOEETERESR (A

pmol CO, m?s™) ~ FEFLEE (g, » mol H,0 m”s™) ~ ZEEL{F 32 (E » mmol H,0 m™s™) o
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(1)Fv/Fm (Maximum quantum yield of PSIT) : f0Z5¢ 245 11 B AOESAE » BIEEIEE
BEREAG BN REETREE » 51HE A Fv/Fm = (Fm — Fo) / Fm -

(2)gP (photochemical quenching) : fXFREHEIELE R 2 HALEEH > TR A E qP =
(Fm’—Ft) / (Fm’—Fo) °

(3)gN F1 NPQ (non-phothchemical quenching) : gP fil NPQ & X F 5 > JE ¥ ALE N
By —REDABAEE RIS Y DT EUB B - E P RE R Fo B0 T Z ALEH B NPQ %=
7~ aTEAH A gN = (Fm - Fm’) / (Fm — Fo) ~ NPQ = (Fm — Fm’) / (Fm’) °

s FRET M

FIF SAS #A8 (SAS Institute Inc., USA) Iy —R% AR M5 (GLM, general linear model)
T8 75 7787 (ANOVA) > faBa S MARE AR E A B A KR e S A EEM =
L HLUR/NEE = FEM MBS (Least significant difference, LSD) fi B i Wy > - 14 85 7%

MO R
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Fig. 1. Changes in sesame growth characters (relative growth rate, chlorophyll content, relative
plant height, relative capsules per plant, relative yield per plant and relative 1,000 seeds

weight) of sesame variety ‘Tainan No.1’ under different water-logging durations at different
growth stages
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Table 3. Effects of different water-logging days on growth parameters of sesame variety ‘Tainan

% 3.

No.1” at different growth stages

EEH AR BELRR skt 3= kAR R T
Stage  HHREL =p £  Plant height 8 FES T
Treatment  (SPAD) RGR (cm) Capsules  Seed yield 1,000
(cm/day) per plant per plant (g)  Seeds
weight (g)
CK  3486%1.16a 128+02la 108.8%2.1a 694%54la 926+0.86a 2.26+0.04a
lday 3444+1.19a 093%02la 1053%50a 57.8%4.88a 9.20%1.10a 2.23%0.03ab
o)
Y] ) 2day  30.92+1.70ab 0.03+0.03b  82.6+9.0b 28.4+732b 1.85%0.64b 1.81%0.16b
Juvenile
3day  28.80%+1.37b 0.06+0.06b — — — -
5day  29.96+1.92b 0.03+0.03b — — — -
CK  41.70£086a 3.10+0.14a 102.8+3.8a 72.6*6.4a 11.60%0.42a 2.64+0.19a
ATt lday 43.62%06la 280+0.12a 100.6£23a 73.4%7.0a 11.56%0.75a 2.85%0.17a
EJEIH 2day  35.50+034b 0.85%0.09b 75.6%*4.6b 28.8%4.5b 238%0.74b 2.02%0.21b
arly
bloom 3day  3430+148b 055%0.15bc 58.8+22c 11.0£19c  0.08+0.04c 1.38%0.08
S5day  30.12%1.1llc 039%0.07c  63.0£0.8c 15.0%1.8bc 0.17£0.06c 1.61+0.06bc
CK  29.70£0.80a 0.13+0.082 93.8+*1.8a 56.0%f25a 9.55+0.35a 2.40+0.03a
FAAE lday 2832%1.60a 0.07%0.07a 940%1da 524+45a 8.82%0.42ab 2.50+0.09
{ﬁtﬁﬂ 2day  28.74+296a 027%0.19a 96.6£29a 548%42a  834%0.66ab 2.41%0.08a
ate
bloom 3day  2626%1.14a 0.00+0.00a 91.8*24a 47.6+33a  7.58+0.56b 2.36+0.06a
Sday  20.64+390a 0.00%0.00a 95.6+2.6a 450+39a 4.66+0.49 2.18%0.08a
CK  2536%2.03a 0.07+0.07a 982%24a 108.5%+52a 14.73+0.11a 2.32+0.04a
FHAE lday  22.08+1.50a 0.07%0.07a 103.6*1.6a 1028+79a 13.50+0.88a 2.31+0.04a
?EH?F 2day  2232+234a 0.00%0.00a 101.6+12a 105.0*65a 12.66+1.06ab 2.21%0.05a
apsule
ripening  3day  2660£2.67a 007£0.07a 1042%43a  97.6+75a 11.06%0.82b 2.25%0.05a
5day  1430%143b 0.00+0.00a 101.0*19a 91.8+89a 7.74+0.44c 2.20+0.04a

* Each value represents the mean * SE. Different letters between treatments in the same growth
stage indicate significant differences (P < 0.05).

y

“—” means no measure data.
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Effects of water-logging duration at different
growth stages on the physiological and growth
development of sesame variety ‘Tainan No.1"'

Huang, H. L. and T. Y. Li’

Abstract

Sesame (Sesamum indicum L.) is one of the oil crops in Taiwan. The main sesame cultivar
in Taiwan is Tainan No.l which is very sensitive to water-logging and easily to be affected by
heavy rain in growing season. The aim of this study was to assess the physiological response and
growth development of the sesame variety Tainan No.l to water-logging at different growth stages.
Experiment was conducted on pots to study the effects of different water-logging durations (0, 1,
2, 3 and 5 days) on the photosynthetic, chlorophyll fluorescence and growth response of sesame
cultivar Tainan No.1 at the juvenile stage, early bloom stage, late bloom stage and capsule ripening
stage. For the result of photosynthetic response, the photosynthetic rate, stomatal conductance, and
transpiration rate were decreased significantly with the increase of water-logging. And juvenile
stage and early bloom stage were more sensitive than late bloom stage and capsule ripening stage.
For the result of growth response, if water-logging duration increased at juvenile stage and early
bloom stage, significant decreases in chlorophyll content, plant height, relative growth rate, plant
height, capsule number per plant, seed yield per plant, and 1,000 seeds weight were observed.
The experiment result indicated that water-logging on sesame variety Tainan No.l were the most
significant at the juvenile stage and early bloom stage in 2 days or more of water-logging.

What is already known on this subject?
The effects of water-logging on sesame variety Tainan No.!1 is not available.

What are the new findings?

The experiment indicated that the effects of water-logging on sesame Tainan No.l1 were the
most obvious at the juvenile stage and early bloom stage and sensitive in 2 days or more of
water-logging.

What is the expected impact on this field?

The study can be used as a reference for evaluating and preventing the impact of flooding
disasters of sesame.

Key words: Sesame, Water-logging stress, Growth stage, Photosynthetic rate, Chlorophyll fluorescence
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