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SUPANNIKA NOPPAKUN : EFFECTS OF DROUGHT STRESS ON
PHYSIOLOGICAL TRAITS AND YIELD OF DIFFERENT CASSAVA
VARIETIES. THESIS ADVISOR : TEERAYOOT GIRDTHAL Ph.D.,

109 PP.

CASSAVA/PHYSIOLOGICAL RESPONSE/DROUGHT STRESS/FRESH TUBER

YIELD/STARCH/CYANIDE/TANNIN

Drought is a major problem of cassava production around the world. The aim
of this study was to examine the effect of drought stress on physio-morphological
characters, yield and yield quality of cassava. Five cassava varieties including
Hanatee, Rayong 9, Sriracha 1, Kasetsrat 50 and Huaybong 80 were used in this study.
The experiment was arranged in a 3x5 factorial in RCBD with 4 replications. Cassava
varieties were assigned as Factor A and 3 different water levels (FC (field capacity),
2/3 and 1/3 AW (available water)) were assigned as Factor B. Plant height, SPAD
chlorophyll meter reading (SCMR), photosynthetic rate, chlorophyll fluorescence,
relative water content (RWC), leaf water potential (LWP), specific leaf weight (SLW),
tannin and cyanide contents, yicld and cassava starch were evaluated. Cassava was
harvested at 9 months after planting. The experiment found that most physiological
characters, yield and starch contents were significantly different under different water
levels. Cassava under fully irrigated conditions had the highest average plant height.
Photosynthetic rate ranged 0.09-9.91 p mol. H;O m? s™! and Sriracha 1 variety had the
highest photosynthetic rate (6.09 p mol. HoO m? s'). Stomatal conductance ranged
0.00-0.12 (CO2) mol. m?s™! and transpiration ranged 0.28-3.82 p mol. HoO m™? s, All

five cassava verities were significantly different in both stomatal conductance and



transpiration rate. SCMR of 5 cassava varieties were non-significantly different. SPAD
chlorophyll ranged 48.53-52.51 and chlorophyll fluorescence ranged 0.44-0.62. RWC
of different cassava varieties under fully irrigated conditions were the highest
(89.62% ) and the lowest (84.16% ) under 1/3AW conditions. Hanatee variety had
height RWC (89.38% ). LWPs of cassava under FC were the highest at -0.46 MPa
while under water stress were the lowest at -1.12 MPa. Tannin in cassava leaves under
fully irrigated were the highest (6.73 mg/L) and under water stress the lowest tannin
was obtained at 6.58 mg/ L. Sriracha 1 variety had highest tannin at 6.77 mg/ L.
Huaybong 60 had highest level of cyanide content at 103.32 mg/kg. The results also
indicated that the amylose and amylopectin contents under 3 different water regimes
were significantly different. Rayong 9 variety had the highest amylose content at
12.09% and the lowest was found in Sriracha 1 with an amylose content of 6.81% .
The fresh weight and dry weight of cassava were also significantly different under 3
water levels. The relationships between physiological traits and dry weight of cassava
roots were also found. Cassava root dry weights were correlated with plant height,
LWP, RWC, photosynthetic rate, stomata conductance, chlorophyll fluorescence,
SCMR, leaf area index, dry weight and harvest index (1, = 0.43, 0.32, 0.73, 0.30, 0.70,
0.67, 0.44, 0.23, 0.75, 0.75, 0.63 and 0.73, respectively). This study indicated that
physiological responses of cassava were an important adaptation mechanism for
survival and reduction of damage to yield quality and might be used as breeding

information and management strategies of cassava production.
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mainhelu (Co,) mol. m™s™

syfsh g ” = - -
2 1Y 4 100U 6 lAou 8 1aou

RN 0.32 0.08 0.07 0.14

528849 0.15 0.08 0.14 0.15

Field capacity #3519 1 0.24 0.16 0.12 0.11

nuATANEAS 50 . 027 0.10 0.08 0.08

¥20119 80 0.25 0.17 0.16 0.12

R 0.25 0.01 0.00 0.07

538999 0.21 0.01 0.00 0.12

23AW #5519 1 0.18 0.00 0.00 0.12

NHATANAAS 50 0.08 0.00 0.00 0.08

#2014 80 0.29 0.00 0.00 0.12

RITRET 0.23 0.01 0.00 0.01

58949 0.25 0.02 0.00 0.00

113AW 355191 1 0.13 0.02 0.00 0.00

UATATAS 50 0.12 0.01 0.00 0.00

WIe4 80 0.13 0.00 0.00 0.00
A % s sk -
B ns ns ns ns
A*B ¥ i ns ns

CV (%) 6.63 3.00 2.78 4.64

ns = TUNAMUUANMINKEna, *=uana1aneada gz 0.05, # = 1ANAANNa6A 1uszdY 0.01
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100

dn51mM3ME (UL mol H,Om” s )

UM UG - - - =
2 1oy 4 10194 6 oY 8 ey
Y RUTRET 7.24 2.62 3.70 2.56
538999 4.05 4.17 493 433
Ficld capacity #3513 1 6.22 3.79 5.40 4.07
nHATERs 50 6.40 3.65 476 3.64
014 80 5.64 4.51 5.93 4.52
MU 5.39 3.39 -3.16 3.36
53899 9 5.66 3.65 -0.36 3.67
23AW 35191 1 3.59 3.79 -0.17 3.83
nuasmeand 50 3.67 3.90 -0.01 0.19
20119 80 4,04 3.19 0.49 3.14
i 6.17 0.50 -0.14 0.47
538999 5.07 0.34 -0.52 0.36
13AW #3519 1 3.25 0.16 -0.09 0.15
MHASENAAS 50 3.67 0.26 0.01 0.19
W89 80 3.30 0.24 0.07 0.26
A Rk ek sk Ak
B & ns ns ns
A*B ns ns ns ns
CV (%) 20132 18.24 25.36 18.23

ns = IHA M UUANA NI IERR, *=UaNANN1E0A lUTZAD 0.05, ** = LANANNNEDA TUTZAL 0.01
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o d B
MITUATIZHLES (L mol H20 m” s )

szeuTh g - » " =
2 110U 4 1nou 0 19U 8 1oy
YRITRLY 14.97 7.55 6.49 7.70
528999 10.53 8.27 9.21 11.45
Field capacity #3511 1 13.95 10.18 10.43 10.41
muasenaag 50 12.81 9.78 9.45 9.98
W14 80 10.92 10.69 8.87 10.00
U 11.92 0.84 -0.64 8.64
5899 9 11.90 1.05 -0.58 6.38
23AW 5190 1 6.12 0.83 -0.34 197
uaTeNaAg 50 5.06 0.97 -0.30 7.12
#0149 80 10.82 1.48 0.47 8.31
i 10.34 2.74 -0.50 0.39
53899 9 10.53 1.90 -0.52 0.26
13AW 351901 1 6.55 2.92 -1.05 -0.11
nuasaad 50 8.24 1.44 -0.64 0.34
W04 80 8.48 1.57 -0.60 -0.43
A % % *k £33
B ns ns ns ns
A*B ns ns ns ns
CV (%) 5022 23.58 43.38 18.24

ns = lifinnuumna1anaada, *=uanaemeada uazall 0.05, ** = IANAIN1IADA 11TZA1 0.01
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aaelslad (SPAD unit)

suh g - ~ - =
3 In0u 51090 700U 9 IIOU
Y RITRET 48.52 40.37 47.22 48.92
38099 52.87 52.00 51.40 50.27
Field capacity 35191 1 55.50 44.72 50.00 51.92
YATAEAT 50 52.10 46.07 52.70 53.62
¥2004 80 56.00 56.02 54.05 57.05
RUYRET 52.52 41.77 45.72 51.90
57899 9 54.42 49.70 54.25 50.27
23AW A1 1 51.82 45.05 47.95 51.75
NUATANAAS 50 55.50 36.65 47.25 48.77
10119 80 54.30 52.37 53.15 57.02
Wi 47.57 38.22 44.45 49.22
538949 53.97 44.10 51.47 48.45
1/3AW #3519 1 56.40 39.20 47.35 52.92
MHATAEAT 50 5325 38.15 44.30 48.17
W89 80 56.30 45.10 48.60 55.77
A ns HE ns ns
B * ) ¥ s
A*B ns ns ns ns
CV (%) 8.53 13.84 11.90 12.20

ns = TNAUUANANNEEDRA, *=UARANNIADA TUTZAY 0.05, ¥ = LANANNNADA 11TZAN 0,01
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v ¥
o o

11N49 3 5AU

analsiladyjaselsawud

seénh = ~ ~ ”
2 oY 4 119U 6 10U 8 1o

M 0.57 0.61 0.75 0.63

5599 9 0.61 0.62 0.76 0.81

Field capacity #3519 1 0.63 0.61 0.76 0.68

NHATANAAT 50 0.57 0.57 0.71 0.59

W19 80 0.62 0.63 0.73 0.70

il 0.59 0.66 0.69 0.48

5899 9 0.59 0.64 0.73 0.49

23AW 55191 1 0.51 0.43 0.75 0.53

muaseNans 50 0.57 0.58 0.74 0.51

W28119 80 0.46 0.50 0.72 0.39

i 0.63 0.64 0.80 0.63

538899 0.53 0.55 0.77 0.51

13AW #3919 1 0.56 0.54 0.76 0.34

NuASAERs 50 0.56 0.58 0.70 0.50

¥2014 80 0.60 0.59 0.74 0.38
A ns ns ns *¥
B ns ns ns ns
A*B ns ns ns ns

CV (%) 1521 14.84 7.74 23.13

ns = TUTIAIMINANAIINIEDNA, *=UANAIIMIEDA LUTEAD 0.05, ** = LARANNNTAR L1LT2A1 0.01
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Pananhdasins iy @lodidud)

g i g
el 3 1feu 5 1A0% 7 hou 9 o
S RIRRET 91.03 91.10 90.84 90.80
5389499 87.67 90.23 89.54 85.45
Field capacity #3319 1 90.97 90.38 89.64 87.73
NHATAAAT 50 94.07 92.01 90.97 92.07
28114 80 88.19 90.35 89.80 89.32
LRI 89.85 85.90 88.56 91.98
538949 9 86.40 82.51 85.47 85.45
213AW #5519 1 83.93 82.90 83.97 81.03
HATAAAS 50 85.34 88.68 88.39 85.99
20149 80 84.95 84.98 84.23 90.17
RUTRLY 86.20 89.59 89.06 85.37
538999 82.98 82.98 82.29 87.76
13AW #3111 1 82.24 77.59 78.72 83.11
NHASAAAT 50 85.89 86.17 83.50 83.61
B 80 85.82 80.72 80.87 80.95
A " . o .
B ns S % ns
A*B ns ns ns ns
CV (%) 871 5.01 4.60 5.60

18 = LI aNuUANA N IERA, *=UANAIININABA 1UTZAY 0.05, ** = UANAWNNNATA 1UFZAL 0.01
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dindveariluly (Mpa)

sz o - ” - =
2 1oy 4 109U 6 10U 8 1oy
Wi -0.41 -0.46 -0.48 -0.42
53899 9 -0.58 -0.63 -0.47 -0.37
Field capacity #3319 1 -0.48 -0.53 043 -0.41
NBATANAAT 50 -0.50 -0.53 -0.34 -0.29
#28119 80 -0.75 -0.60 -0.45 -0.43
U -0.82 -0.82 -0.49 -0.57
539999 -0.87 -0.87 -0.52 -0.67
213AW 35191 1 -0.92 -0.91 -0.49 -0.61
NSNS 50 -0.86 -0.85 -0.45 -0.60
28119 80 -1.01 -0.97 -0.46 -0.52
W1 -1.07 -0.96 -0.65 -0.94
53994 9 -1.08 -1.05 -0.62 -0.78
13AW #3519 1 -1.21 -1.20 -0.46 -0.71
ERsENans 50 -1.07 -1.02 -0.57 -0.82
W4 80 -1.01 -1.01 -0.65 -0.97
A Hok ko * kk
B ns ns ns ns
A*B ns ns ns *
CV (%) 16.83 16.61 33.58 18.12

ns = ITALIANATINERR, *=UANAMIIEDA TUTZA 0.05, ** = IANAISNNEAAA IUTZAL 0.01
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azNlan azilaaunaR Josenlu
szdfnin i @losidiun) mlofidud) (Rean3w/
nlansy)
TRITRET 9.93 90.07 89.34
53809 9 14.49 85.50 39.22
Field capacity #3351%1 1 6.61 93.39 82.45
NHATAAAT 50 9.68 90.32 63.14
Wae4 80 6.62 93.37 38.65
UM 8.00 92.00 66.13
535809 9 11.40 88.60 67.77
23AW #3519 1 7.75 92.24 103.99
nHAsENAAY 50 8.71 91.28 85.95
W04 80 9.11 90.88 106.30
i 6.82 93.17 128.75
528049 9 10.39 89.61 90.38
13AW #3919 1 6.08 93.91 116.70
NHATNEAS 50 9.31 90.68 86.15
¥281)4 80 6.78 93.21 65.24
A ns ns ok
B 2 v ns
A*B ns ns ns
CV (%) 25.32 4.77 31.93

ns = JTANUIANAIN AR, *=uandneadaluszdi 0.05, ** = tAnAIN TR 1U5ZAT 0.01
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: ar u 9
UWIRUNTA (DIN/AU)

ghi WU
’ i luaa W Auan WU HIan
Wi 199.68 1335.10 1440.20
5309499 179.65 1262.00 1047.00
Field capacity #351%1 1 181.88 1327.20 1510.8
nHasENaag 50 193.23 1132.90 2029.20
W19 80 152.73 1100.80 1734.90
MU 40.17 740.70 647.10
5389499 4334 602.50 488.60
23AW #3519 1 25.11 718.90 493.90
HAsENAAT 50 46.01 664.00 819.70
We119 80 40.69 666.90 830.70
i 42.06 654.10 476.90
5209499 36.51 547.00 110.40
13AW 3919 1 15.37 569.40 189.50
NYAFENANS 50 28.57 516.90 438.90
W28119 80 44.40 625.60 523.40
A sk Ak ko
B ns ns wF
A*B ns ns ns
CV (%) 26.70 19.11 35.53

ns = TANUUANANNEAERA, F=UANANN AR IHTLAL 0.05, ** = UANANNNADA LUTZAD 0.01
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¥y 9
o o

4 5 o L o as i a s
maamanyant 10 Wi Tu du vagiaiudulendanidgnneldssauiime 3 syay

;’ s 27 U v
WIHUDBHA (PFTU/AU)

sy s
’ wuloufia W Auuia TRYEV T

TRty 58.05 239.60 310.95
53H09 9 49.63 447.36 348.26

Field capacity 35191 1 51.50 491.87 387.94
NYATAAAT 50 59.97 477.41 515.49
W84 80 46.22 519.38 560.18
Wi 10.86 617.71 196.04
TLUD9 9 11.98 409.95 177.93

2IAW #3519 1 6.65 434.42 120.54
MATAEAST 50 13.30 401.43 255.19
N84 80 11.88 440.69 271.23
Wi 11.41 435.90 119.14
FLU09 9 9.36 653.98 42.18

1/3AW 351 1 3.92d 465.29 45.10
NUATANTAT 50 8.18 805.32 129.68
T8109 80 12.34 494.82 165.35

i . . -

B ns ns bl

A*B ns ns ns

CV (%) 28.05 48.52 37.65

ns = Tflanuuand 19nada, ==—uanaaneada e 0.05, ** = uananneada luszdau 0.01
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