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Abstract: [ Objective | Taro is a kind of dominant and characteristic crop in Jiangxi Province.Drought is
one of the important factors for limiting taro planting, taro quality and its yield.The effects of drought stress on
the growth and physiological indexes of taro leaves at the tuber formation stage as well as the quality and the
yield of taro corms at the harvesting stage were explored to provide a theoretical basis for high—yield and high—
quality cultivation of taro. [ Method ] The taro variety ‘Ganyu 2 (T22)’ with low drought—tolerance and the
mutant variety ‘Ganyu 4(T24) with high drought-resistance were used as experimental materials.The two taro
species were treated with drought stress treatments during the tuber formation stage. The important trait
indicators related to leaf structure, important enzymes, secondary metabolites related to cell membrane
protection system, root features, taro yield and quality related traits were measured and analyzed.| Result | Trait
indicators such as leaf area, leaf number, plant height, chlorophyll content and wax content were decreased in
the treatment group compared with the control group. Only the reduction of leaf surface wax content was
significantly different between the two materials.The leaf surface wax content and stomatal density were higher
in T24 than that in T22, and degree of stomatal opening was lower than that of T22 in different treatment groups.
The increasing rate of MDA and H,0, content of T24 treatment group was dramatically lower than the T22
treatment group , while the increase of Pro content and the activities of enzymes such as SOD, CAT and GR were
significantly higher than those of T22 treatment group.The decreasing of the average single ball weight, average
yield and root number of taro plants in the T24 were significantly lower compared with those of T22, but the
average root length, root diameter, the increasing of the root length were significantly higher than those of the
T22.Moderate drought treatment increased cellulose, total soluble sugar, vitamin C and soluble protein contents
in both taro species, but all levels of drought significantly reduced taro’ s yield and its starch content.
[ Conclusion ] Increased wax content, altered stomatal morphology, activated enzymes (SOD, CAT, and GR) ,
and well-developed root system all contribute to drought tolerance in mutant T24.Pro may have a positive
impact on the drought resistance of T24, and drought stress caused more damage to the cell membrane of T22.
Drought stress at tuber formation stage can cause yield reduction of taro, but appropriate drought can improve
taro quality. The results of this study will provide guidance and scientific basis for the high—yield and high—
quality cultivation, screening of drought-resistant resources and in taro genetic improvement.
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Tab.1 The main characteristic of taro leaves under drought stress

AT i

. AbBRHF 1] /d e fem TR B 2R R i/ U BT 5k
B 25 A K/em M SEem  MHEAYdm? . N e
Processing ] Maximum Leaf (mg-g™") (mg-cm™)
Sample Leaf length  Leaf width Leaf area

time petiole length number Chlorophyll content ~ Wax content

T24-ck 30 52.2+4.7"  48.2+42"  18.52+1.62"  106.8+15.8" 740" 1.2+0.2" 2.85+0.47"
60 57.5+5.9"  45.1+3.9"  22.61+2.17" 113.2+20.5" 740" 1.2+0.2" 2.56+0.38"

90 60.6+5.3"  46.7+4.1"  17.11x1.43" 120.8+24.2° 71 1.3:0.1" 2.35+0.23"
T24-t1 30 50.8+4.3"  46.8+3.5"  21.21+1.95" 96.7+13.3" 6+1" 1.4+0.3" 3.92+0.75"
60 455+3.6™  34.9+4.3*  13.87+1.32° 73.4+11.4° 6+1" 1.6+0.3" 4.12+0.96"

90 49.8+4.8"  353x32%  12.48+1.14" 87.1+11.7" 51" 1.5+0.2" 4.3420.83"

T24-12 30 38.8+4.2°  36.5+2.4° 9.13+1.10* 85.0+12.6"™ 40" 1.0£0.1" 2.53+0.45"
60 36.6+3.5¢  31.3x2.6*  8.39+0.72" 40.1+7.3" 3+1° 1.1x0.1" 2.13+0.39"

90 32.8+3.4  25.1+2.1"  5.62+0.63° 42.9+6.9" 4x1° 0.7+0.1% 1.86+0.41°

T22-ck 30 56.4+5.5"  423+4.3"  19.19x1.59"  100.0+12.9" 71 1.0£0.0™ 2.89+0.32"
60 53.1x4.4"  42.1+3.7° 18.54x1.36™  112.1x13.6" 6+0" 1.2+0.2" 2.71+0.22"
90 53.8+5.1""  41.8+3.6"  19.21x1.54"  118.2+13.5" 70" 1.5£0.2" 3.15+0.53"
T22-11 30 47.7+4.8™  40.2+3.1"  18.32+1.26™  114.3+12.3" 541" 1.1x0.1" 3.18+0.43"
60 43.8+4.3"  347+3.6"  11.62+1.13" 86.9+11.2" 5x1" 1.4+0.2" 3.23+0.74"
90 42.1+4.1" 342425 10.40+0.86" 86.7+10.5" 4x1° 1.6+0.3" 3.68+0.65"
T22-12 30 32.8+3.6"  28.5+2.1" 5.47+0.43° 77.249.4° 4+1° 0.8+0.1° 1.23+0.23
60 30.2+2.6*  23.5+1.8"  5.04x0.32° 40.7+5.9" 3+1° 0.6+0.0" 1.42+0.19

90 27.2+2.5" 22.7+2.2° 4.62+0.62 43.9+5.7° 3+£1° 1.1£0.1™ 1.03+0.15"

AN/ INE R R AR AR BRI A7 0 25 k22 57 (P<0.05)

Different small letters indicate the significant differences among various treatments at P<0.05.

A,B,C,D,Eand F respectlvely for T22—ck,T22-t1,T22-t2,T24—-ck,T24-t1 and T24-t2,

red circles show some of the stomata in the field of view.

K2 A B g UES
Fig.2  Stomatal morphology using nail polish
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A,B,C,D,E and F are T24-ck,T24-t1,T24-12,T22—ck , T22-t1 and T22-12,
1 and 2 respectively refer to the front and back of the leaf.
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Fig.3 The drought stress treatment 90 d two kinds of wax crystal structure taro leaf surface scanning electron microscope
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Fig.4 Effects of drought on MDA (A),H,0,(B)and Pro(C)contents in taro leaves
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Fig.5 Effect of drought on SOD activity in taro leaves Fig.6  Effect of drought on CAT activity in taro leaves
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Fig.7  Effect of drought on POD activity in taro leaves Fig.8 Effect of drought on APX activity in taro leaves
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Fig.9 Effect of drought on GR activity in taro leaves
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a,b,c,d,e,and f are root conditions for T22—ck,T22-t1,T22—-t2,T24—ck,T24-t1 and T24-t2,
respectively; g is taro corm characteristics.
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Fig.10  Root and corm characteristics of taro after harvesting at maturity
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Tab.2 Corm yield and root system features changes of taro harvested at maturity

BT T PRTET HHERE MR K em BHERER
HE G SHGEA Hpk /g FH) g g% Average root ) H AR /mm
Sample  Total number of taro  Average weight of ~Average yield a single Number of roots in  length of a single ~ Average root diameter
corms a single plant  a single taro corm  plant of taro corms  a single taro plant taro plant of a single taro plant
T24~ck 261" 28.81+2.36" 748.84+183.57" T2+11" 18.33+2.97 2.57+0.32°
T24-11 19 +1" 22.64+2.55" 429.42+157 41" 109+21" 22.56+6.96" 2.44+0.29°
T24-12 1242 20.31+3.14" 240.43+39.25° 63+10" 24.75+4.27" 2.43+0.44"
T22-ck 21+1" 51.13£5.82" 1073.19+216.32" 153+54° 14.08+3.17° 1.71+0.23°
T22-11 111" 36.46+3.97" 400.43132.57" 46+10" 15.32+2.69" 1.93+0.33"
12212 10+1° 23.55+3.41* 235.04+44 81° 43+1° 17.12+3.31" 1.79+0.24"

ARG b2 Ts AN [RI Ak B A 77 A R 5 PE 25 57 (P<0.05) o

Different small letters indicate the significant differences among various treatments at P<0.05.
R3 FHAHKEEERRTN

Tab.3 Important quality changes in taro corms at maturity

- Ve LFYER/ AT R e AT

Sample (mg-g™) (mg-g™) (mg-g™) (mg-100 g™) (mg-g" FW™)
Starch Cellulose Total soluble sugar Vitamin C Soluble protein

T24-ck 83.92+13.51° 9.7+1.74" 21.29+£3.21° 3.39+0.23" 11.40+2.12"
T24-11 45.17+8.57" 11.21+2.52° 31.82+3.84" 4.27+0.24* 14.36+2.89"
T24-12 26.06+3.15° 10.39+3.86" 28.52+4.27" 1.03+0.12° 5.76+1.02°
T22—-ck 72.47+£15.23" 6.74+1.52" 34.21+3.52" 2.52+0.19° 9.82+1.89"
T22-t1 43.44+7.67" 10.02+4.27" 48.63+5.54" 3.65+0.31" 10.44+2.39"
T22-12 28.52+5.26° 9.67+3.14" 43.03+6.33" 0.96+0.09° 3.76+1.5%

ANT)/ING RN [ b B A A7 A S 25 1 25 57 (P<0.05) o

Different small letters indicate the significant differences among various treatments at P<0.05.
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