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Abstract: In order to understand its sensitive period of humidity, reasonable irrigation, stable production cultivation,

and water-saving production of Fagopyrum tataricum ‘ Diqing’ and F. tataricum ‘ Heifeng 1’ | we took F. tataricum
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‘Diqging’ and F. tataricum ‘Heifeng 1’ as the experimental materials, artificial water control was carried out in the pot
experiment to study the effects of drought stress on the two kinds of F. tataricum growth and physiological characteristics
in seedling, blooming and mature stages. The results were as follows: (1) Drought stress significantly affected the growth
of the two kinds of F. tataricum, especially for plant height, stem diameter, leaf area, shoot-leaf dry weight, root
volume, root surface area, root average diameter, root dry weight, root activity, soluble protein content. These indexes
are significantly lower than those in the control group. However, the contents of superoxide dismutase ( SOD),
peroxidase (POD) , malondialdehyde (MDA) and free proline content in root system were significantly higher than those
in control group. Fagopyrum tataricum ‘ Diging’ had better performance than F. tataricum ‘ Heifeng 1’ under drought
stress. (2) The effects of drought stress on the two kinds of F. tataricum at different growth stages were blooming stage >
seedling stage > mature stage. Drought stress at blooming stage had the greatest effect on shoot-leaf dry weight. Compared
with the control group, shoot-leaf dry weight of F. tataricum ‘Diqing’ and F. tataricum ‘ Heifeng 1’ decreased by
44.47% and 51.04% respectively. It can be concluded that drought affects the growth of these two kinds of F. tataricum,
and the greatest impact on the growth of these two kinds of F. tataricum at blooming stage; while under drought stress,
drought-tolerant F. tataricum ‘ Diqing’ grows better and is less affected. Therefore, in the production practice, it is
necessary to timely supply water to F. tataricum at blooming stage .

Key words: Fagopyrum tataricum ‘ Diqing’ , F. Tataricum ‘ Heifeng 1’ | drought stress, different growth stags, growth
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Table 1 Effects of drought stress on shoot growth of Fagopyrum tataricum at different growth stages

_— # ey I kT £ S
S’Tiiﬁiiqe Trﬁtfnient Plaflk}':eight Stem dflimeter Letf] azfea Shoot—le;f—j;yiweight
(em) (mm) (mm*) (g)
T D-S 27.3120.23gh 3.20+0.11e 1 328.74+98.99f 0.97+0.06gh
Seedling stage D-CK 30.3320.12¢ 3.710.11d 1 547.62=11.19 1.330.06g
H-S 21.44+0.32i 2.10+0.06g 749.57+14.23h 0.70£0.09h
H-CK 24.61+0.28hi 2.62+0.03f 949.14+13.34¢ 1.00+0.06gh
e D-S 62.1420.16e 5.00£0.01¢ 1 878.46+28.85¢ 4.17£0.13e
Blooming stage D-CK 73.62+1.63¢ 6.25+0.29b 2 444.67+29.96a 7.51+0.11¢
H-S 52.4120.72f 3.99+0.09d 1 306.55+10.96f 3.29+0.15f
H-CK 64.45+2.47e 5.27+0.35¢ 2 037.37+30.83b 6.72+0.25d
AU D-S 85.35+1.03b 6.31+0.17b 1 801.04+46.51cd 9.22+0.06b
Mature stage D-CK 92.87+1.45a 6.90+0.06a 2 091.33+8.85h 10.62+0.18a
H-S 68.55+0.84d 5.37£0.04c 1575.17+28.71e 8.03+0.45¢
H-CK 74.66=2.16¢ 5.89+0.08b 1 737.36+30.83d 9.50+0.24b
A 236.716 #* 128.418 437.363 ## 47.083 #x
B 103.238 = 74.132 #x 274.465 239.11 #x
C 2 045.067 #x 442.216 #x 487.314 #x 1881.322
AxBxC 10.373 == 2.143 = 18.138 #x* 19.914 ==

T+ 2 A5 Ak BB S P 45 B+ bR | () 910 5080 S5 AN [) 7 B 32 7 Ak B W) 22 S 3K 2 37K (P<0.05) o 26 IR B (A B .C) AT

25T F A, =

Lk ns 2RISR BFE (P<0.05) 2R (P<0.01) ZERARF(P>0.05), T,

Note: Data in the table were x+ s-, and different letters after the same column data indicate significant differences between treatments ( P<

0.05). Data of each factor (A,B,C) are anova F value, * , *% and ns respectively represent significant differences ( P<0.05) , extremely

significant differences (P<0.01), and no significant differences (P>0.05). The same below.

212 R A AR HER 2 AL, Mt 50N (A Y
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20.66% .21.96% ,34.42% .38.93% , ik & % 22 F K
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KT 27.66%, i K5 09 ER KA m T
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L, BE—S WREEM NIRRT HES FRESR
REFSR R EY HAESR R LA, Bk ER KA
FEmRR I R B —5 > MKW, ikl

WL A PR AR T E R, il R TR A
AEIE o 1 AR R 3 AR R A b R IR B, A
W+ TR 2K o 35 B B BT A, 3 5 et 5
AEST, HOAR AR A K52 1 52 I 3 52 i) 0 5 S i

N BEREUD
2.2 AEIEE BT BB X E FRiE vk E ISR
sk

2.2.1 # % 7E A SOD . POD &% % MDA &% i
23 R, i 5P AS TR A A b R Ak RO [R] B
W1 2 X IR AR B AR R 6 1 . SOD | POD i 4 K
MDA & HA M E m (P<0.01) , 1EH# kK
51 R a0 b B A LR BR AR R IE 1 BRI S>
CK ;M AP AS ] F 5 4 ot o Ak 382 ] L B2 B MDA 757
EAMYRBON MR > BE -5 K
FEAS RIS 0+ 52 55 6 BEOAH B & A= AR 4, AR i AR
b 5 S8 b — 2 AE > 1 0> sl 1 5
[SERS B A1 NS i) N [ SR
TEIETEAC I T B e T 5 B F AR &R 6 T B
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Table 2 Effects of drought stress on the development of root system of Fagopyrum tataricum at different growth stages

4 ERK

Treatment Main root length

Joip 31 ok 44

A2 AR

Root average diameter

R IR

Root superficial area

EEN LN

Root volume

AR+
Root dry weight

Stress stage

(em)

(mm)

(mm*)

(em”)

(g)

i D-S 21.9420.52de 0.55+0.02gh 4 466.83+176.72d 6.01+0.01g 0.29+0.01e
Seedling stage D-CK 20.80+0.48e 0.655+0.01def 4 662.50+152.01d 6.57+0.23f 0.33+0.02e
H-S 15.03+0.03¢g 0.45+0.03i 3 370.50=107.16e 3.77+0.19i 0.21£0.04e
H-CK 17.56+0.25¢ 0.53+0.02h 3584.13£118.65¢ 4.51£0.09h 0.24+0.07e
1630 D-S 28.66+0.42a 0.76+0.03¢ 8 733.63+219.26b 7.45£0.18cd 0.80+0.01cd
Blooming stage D-CK 25.53+0.60bc 0.95+0.06a 9 673.33+239.49a 9.39+0.03a 1.22+0.03a
H-S 15.48+0.44¢g 0.64+0.08ef 7 540.80+171.03¢ 6.61+0.18¢f 0.69+0.01d
H-CK 21.40+1.60e 0.82+0.05b 8 460.70+194.96b 8.47+0.05b 1.13+0.08ab
B D-S 27.26+0.26ab 0.658+0.06de 8 541.26+103.42b 7.07+0.09de 1.01£0.16abe
Mature stage D-CK 26.23+0.46b 0.71£0.04cd 8 673.33+239.49h 7.68+0.19¢ 1.04+0.22abe
H-S 21.1520.98e 0.52+0.01h 7 161.53+158.82¢ 5.77+0.11g 0.91+0.01bed
H-CK 23.86+0.82cd 0.59+0.06fg 7 460.70194.96¢ 6.04+0.24¢g 0.93+0.12bed

221.097 s 111.638 134.007 ## 274.097 #x* 4.037ns

5.856 * 97.752 #x 18.991 = 121.866 11.681 #x

T1.967 s 172.708 3 769.153 #x* 311.329 #x* 93.115 =*x*

AXBXC 11.333 % 3.442 1.672ns 12.14 = 2.173ns

43.78% 37.5% ,26.07% ,29.36% , ik b 3 25 5 7K
F-(P<0.05) , KRR IE R IR POD I 14 >S0D
EMESMDA > AN 1, AT S X MDA &
HARMRRIN  BFE -5 > MK IE B T
AR RIR R > BE T AT
LT R 0 A0 T A AR A R AR AR R
J12Z B0 RZ /N T 5 SR AR T A7 B Y R ) L S
BRURR PP R R

222 R ABEAT MR HER 4 AHL TR
Ivi] B4 79 A it o A B8R AS ) B 300 52 56 57 5 A R AR
RATE MRS v S RS AR
A B EE(P<0.05) . EH ALK 5T 50 ik
BRIA] LR T AR R S R BN S>CK i
PR T B4 R A i o Ak 8 () L A 2 26 B A ¢ i B 7
I > BE-T KA EA T A B B b
T8 5% BEAH H & A T AR, 7 R e B R A6 > T
WS> Y T 5 R T SRR AR 0B B T
Y, A6 52 WA o HLR A K T Rl E R
HUR S R R A, RV M RS
TEIRAE AW T R Wl R 5 B Bb R v e b
i U I AR Y T, B 400l 36.78%
29.04% ,38.73% .29.35% , Al i VEE H & & I F R
15, F& R K 22.31% 24.68% ( P<0.05) . & 45 hr7%8

W 2% 3y U 25 IR 5 > T VA PR > T A
A TR RN O R U0 R AR Y Y R AR
PR PR TR > A AR A,
TR T S A R I S R S T
B P R ARSI A 5T

223 vtAvtgE A E B AT, TR AR
{14 T 1 it o A EL R S [ B 30 5 % i 5 0 e I
RO EAWEERWN(P<0.01), IEFMKET
L THh 0 A B ] AR I CK >S5 T 5 M A [A] 11
PRAS i i Ak B ) 1L 4 3 R ¢l R SR > ¢ R
F— B ARPRAE R AR B T R a5 R
Xof R LU R AR I i 2 300y 46 00 > 1 300> 12 e |, Ak
1T 5 e H R e B K ¢ R R R B R —
5 WFRAEAE I T R0 T 5 % IR E i R g
ZERPIEIET 25.51% 34.52% ( P<0.05) .

3 it

KRR Y AR PR TR, TR
AR A A K AR b B AT B — B R 2E Y
ROGE (TR 945 ,2017) . G2 R YTE
TR T Ekd - bk, EEERK
K MG (XK, 2013 ;158145 2016) , 40T S
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Table 3  Effects of drought stress on root activity, SOD activity, POD activity and MDA content

in root of Fagopyrum tataricum at different growth stages

4 oy oy o
Sﬂt jj;i Eiiqe Tr(%\tfem R*i;%aﬁijijty S%(]))Daﬁi\%ty P[())(]))Daﬁi\%y MMD]?XAC(:H’nfm
° (mg-g") (U-g"h (U« g+ min") (nmol + g™)

Hi i D-S 0.450.01ef 515.26+19.02b 46.36+1.75cde 4.810.23g
Seedling stage D-CK 0.55+0.03bc 378.22+6.48d 33.88+0.92f 4.04£0.15g
H-S 0.32+0.02g 317.31+10.47¢ 33.91+1.85f 10.44+0.32de

H-CK 0.410.04f 254.95+19.05f 25.55+1.54¢g 8.53+0.53(

M D-S 0.61£0.05b 690.25+26.72a 71.69+1.33a 9.96+0.48¢
Blooming stage D-CK 0.82+0.02a 487.32+9.11b 49.86+3.28bed 7.90+0.45¢
H-S 0.5420.03bcd 401.96+12.74cd 54.77+1.85b 16.52+0.61a

H-CK 0.75+0.01a 301.56+19.31ef 39.84+2.80ef 12.77+0.27¢

e D-S 0.57+0.04bc 510.93+23.44b 50.59+2.66bc 11.11£0.32d
Mature stage D-CK 0.60+0.01bc 437.3219.11¢ 42.86+3.28de 10.03£0.30e
H-S 0.4520.03def 288.26+6.64¢f 35.66+1.89f 16.53£0.48a

H-CK 0.51£0.01cde 251.56+19.31f 32.84+2.80f 14.56+0.25h

A 37.963 #x 50.24 3% 73.566 795.404 =

B 44.7 %% 444,572 % 83.737 #x 106.578 #x

C 72.381 #* 115.314 #* 73.671 #* 398.974 #x

AXBxC 2.707 * 6.295 3% 3.106 * 4.153 #x

SENY I 7/ LU e =5 7 =Y i< N T A
FR R /NG T A B I A8 Al (X =g 55, 20165 L 2%
85,2010) o TEASHF S A3 G 7 A AN [m] i 52
U0k =TI I LT S e =i B/ 42 NI |
ABRI T R T2 8 T, R — 5
18T o e A (T 1) e AN (), 5 AR Y
RS IR TR AR T R B Y K i S
PSR PR IR, A H A A R A A R
SRRl IR AR A Y R e R R B, TG b R
SR 55, AR B R A6 3 T R W a8 X M b R S 4 bR
(1) 5 M) F5 R, 256 s 2R S A0 e 5 LR 0+ 5
[ISTERYn R i e S DO 8= A 1 - A v I A Ll
TR AT A T8 brx 25 A~ B 1 T 5 W 3 1 R A R
UM AEHA S > B . SR 38 T LB R R
b B 748 Ak i B2 00 ke B, SR 03 R S R b S
S TR L Y o il R B A O N o = Y
BRAE /N, 76 T S0 R AR A AR R
TR0 25 5 M AR AR FR A B K 43 1 TR
WO FH B AR P B4 7K 53465 ( Li et al.,2016)  AEWIHE
ZEIT R ARRRENERSH k28
e (5K AR5, 20185 EIHE4F,2018) . BARAN S
WRIH THRELS R, AFRAFE T T REMiay

A AP FE R R R R RAER WA T
HORAR TP ER R RBFE—T) B, HRE
IR AN, ¢ BT IR A BRI < i Ry
F2° UL B AT SR 25 5 1l PSR A AR KA
BRI AR T R R T PGSR AR
1, B AT LATE S 3G AR AR e iz e = 3 TR )2 K 43 R
JE BT AR BT, X AT AR I R T R i R
BRI Z— 3% 5 ELIE VLAE (2018) | ik & ATgk SO
(2018) BF5E 45 AHALL, 5 T 5 haE xf dh E 3 A K
FASEIA — S, A6 0] T 52 0 30 X0 AR R 25 1Y 52 )
R, AR R 5 FLUOR B T R, s 1 5 b
HEXTR AR W /N, AEH T R R R T
P RER IR A, T 5 e R 5 AR R A K A2 31
M A R ot B Sk B, 454 AR AR I RE /DN I B A
R Z T 25 0 1 5 L Ml 33 7 R

5l 3 R AR R B 0T 2 T 7R AR R
A AR R Gt & bl 2 K A AR Ak (5K il HE A
2018) ., SOD POD 2k 94T A AL Bl , 7T 15 BR
YEd) IR 306 55 72 4= 09 O™ F H, 0, , 28 fi# 30 1 &
(Tatar & Gevrek, 2008) . R V& VEME & & U7 25 0
AR, TIEMEASHEYENEENBERTY
B, KA aa T AR R R EY T, B Rk
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Table 4  Effects of drought stress on soluble sugar, soluble protein and proline
contents in root of Fagopyrum tataricum at different growth stages
W 0 g < li?‘@%é\i AR Vi 125 e 2 P
Stress stage Treatment Soluble sugarrlcontent Soluble prntelrrlI content Free proline ﬁontent
(mg-g™) (mg - g") (pg-g™)
T D-S 2.31+0.12bed 4.72+0.28de 37.21+2.22cde
Seedling stage D-CK 1.88+0.13de 5.340.12¢d 28.84+3.73f;
H-S 1.92+0.24cde 3.48+0.16f 27.32+0.88fg
H-CK 1.64+0.11e 4.14+0.22ef 21.47+1.83g
e D-S 3.83+0.29a 5.50+0.15¢d 62.50+2.55a
Blooming stage D-CK 2.820.08b 7.08+0.45a 45.05+2.26c
H-S 3.51+0.17a 4.15+0.29ef 52.84+3.87b
H-CK 2.72+0.25b 5.51+0.31cd 40.85+£3.61cd
A D-S 2.84+0.21b 6.15x0.34bc 43.40£1.31¢
Mature stage D-CK 2.55+0.41be 6.59+0.06ab 38.0321.22cde
H-S 2.45+0.35bed 5.00+0.46de 35.01+1.81def
H-CK 2.21£0.26bcde 5.37+0.37cd 31.05+2.84ef
A 39.22 s 55.676 74.99 s
B 6.191 = 23.521] s 28.405 s
C 18.745 = 23.72 % 36.829 #x
AXBXC 0.979ns 1.092ns 1.486ns

ZEENEFRHRFHERAE
HMHFTESF &

Table 5 Three factors influencing chlorophyll content in

3

leaf of Fagopyrum tataricum analysis of anova F value

5% i
Factor F value
A 18.99 s
B 23.83 sk
C 110.221 **
AxBxC 0.941ns

B BRARB S de R A0 IR T R4 T % K 43, A
TG (R4 2015) . 28R, T 5
R AL A PN A T e RO R A R
o AR R [F . MDA B 2
FE A0 20 0 B i ok SR PR B, T SR 2 51 A o
FE A g I AR (% 0 5, 2014) R AE Y
PURVEAT R AR AR, AR, TR BE T
AP Ay 55 B8 4E R 3= 19 SOD POD g i
P T8 B v T AP o U I A R A
WBE SR A R 1S X 54 R 18 A (2018)
(R RIF 8 — 3805 T P I B 1 B S BRI, X T BB R
TR IR 5 F- W) 5 45 4 ok B A8 K 4 T BOR %,

by
=}

~35 Bps Bp-ck OHs BH-CK

1

abc

R
oW
n o

Chlorophyll content (mg-g
[
o U o
[

4
[

T

(=]

Mature stage

W e

Seedlin,g stage  Blooming stage

P R AN [R] 3 22 s b IR ] 22 57 3 2 38 7K (P<0.05)
Different letters indicate significant differences among treatments

(P<0.05).

BT SRS 50 2 i 5 i A i 2r 2K RS2
Fig. 1 Effects of drought stress on chlorophyll content in

leaf of Fagopyrum tataricum at different growth stages
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