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Effects of water on root physiological characteristics at seedling
stage and yield of different tartary buckwheat

LU Zhi-juan', ZHANG Yong-qing'?, ZANG Chu', LIU Li-qin'
(1. College of Life Sciences, Shanxi Normal University , Linfen, Shanxi 041004, China;
2. College of Geographical Sciences, Shanxi Normal University , Linfen, Shanxi 041004, China)

Abstract: The effects of three different water stresses on the physiomorphological characteristics and root associated
physiological characteristics of the tartary buckwheat (‘DiQing’, ‘Yungiaol ’, and ‘Duoyuan’) during the seedling
stage were studied in a pot experiment. The results showed that: (1) With aggravation of water stress, Testing varietiess’
seedling plant height, stem diameter, leaf area, shoot dry weight, total root volume, total root area, chlorophyll content,
leaf relative water content and potential activity of PSII Fv/Fo and the maximal photochemical efficiency of Fv/Fm,
root activity and soluble protein content declined, but the drop is different, is shown as: Duoyuan > Yunqiaol > DiQing.
(2) Root/shoot ratio, root SOD, POD activity, root MDA, Content of proline and soluble sugar with deepening of
drought stress is on the rise, is shown as: DiQing > Yunqiaol > Duoyuan. Maximum root length under moderate stress
has a trend of elongation, but three varieties were depressed at the influence of severe stress, and the depression of
DiQing is most smallest. (3) With aggravation of water stress, branches of main stem ,grains per plant.,100-seed mass of
tested varieties declined at mature stage, Grains per plant was most obvious. Analysis showed that, under the drought
stress, whether the obvious morphological indices, root SOD, POD that scavenging free radical and yield at mature stage
etc. , Pinggiao2 all have a good performance, prominent superiority. In short, DiQing under drought stress has a stronger
ability to adapt, worst drought resistance of Duoyuan, Yungiaol belong to the intermediate type.
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Table 1  Effect of water stress on shoot growth of tartary buckwheat at seedling stage

QbR s R /em I T FH/ em® 22K/ mm i T E /g
Treatmeat Cultivar Plant height Leaf area Stem diameter Shoot dry weight
DQ 23.63 £0.50a 13.17+£0.32a 2.72+0.07a 0.245+0.001a

CK YQ1 19.79 £ 0.30b 9.54+0.37¢ 2.10+0.11d 0.130+0.007d
DY 16.89 +0.62d 7.93+0.28d 1.81+0.04ef 0.113£0.004d

DQ 20.01 +£0.48b 11.22+0.47b 2.57+0.08b 0.210+0.003b

W1 YQ1 16.17+0.61d 7.06+0.20e 1.87+£0.04e 0.095 +0.006e
DY 14.19+0.67e 6.62+0.33e 1.63+£0.06g 0.089 +0.006e

DQ 18.72+0.43¢ 9.26 +£0.45¢ 2.33+0.05¢ 0.142+0.007¢

w2 Y01 15.07 £0.62e 5.85+0.24f 1.73 £0.06fg 0.065 +0.003f
DY 10.12£0.72f 4.00+0.23g 1.39+0.03h 0.051 £ 0.004¢g

T CK 0 1 WL, P BEIME 5 W2, B2 A 5 DQ, KT TR YQU, =57 155 DY, ZI0w 57 ; RN EHE N VI {E = FRuER ; [R5 EE 5 AR 5

BEFRIR AL P 22 53k 2 KF- (P < 0.05)

Notes: CK, Normal irrigation; W1, Moderate water stress; W2, heavy water stress. DQ, Diging; YQI, Yungiao 1; DY, Duoyuan; Values are mean +

SE. Different letters in the same column indicate significant difference among treatments at 0.05 level .
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Table 2 Effect of water stress on the development of root system of tartary buckwheat at seedling stage

fb s o ﬂE'?‘deEK SRR SR TR e b
Treatmeat Cultivar Maximum length Total Root volume Total Root Root/ .shool
of root/em area/ e’ ratio
DQ 16.74 £ 0.45¢ 4.26+0.29a 38.48+1.04a 0.23+0.01g
CK YQ1 16.11 £0.43cd 3.44+0.25b 31.10+1.87b 0.24 £0.0l{g
DY 16.75 +0.40c 2.34£0.14de 22.79+1.19¢ 0.31+0.0lc
DQ 20.11 £0.36a 3.65+0.15b 29.66 = 1.05b 0.25+0.01ef
Wi Y01 19.00+0.22b 2.60+0.25¢cd 22.12+1.29¢ 0.26£0.0le
DY 18.11£0.24b 1.44 £ 0.20f 13.39+1.12¢ 0.33+0.01b
DQ 15.48 £0.27d 2.90+0.12¢c 22.76 +1.07¢ 0.29+0.01d
w2 YOl 13.39£0.5% 2.05+0.19e 17.48 + 1.06d 0.28+0.01d
DY 12.52 £0.58f 1.25+0.11f 12.30+ 1.10e 0.35+0.0la

T CK, 0 15 WL, P B0 s W2, B BERE , DQ, I PR TR YQU, 57 155 DY, 20w 57 ; RN EE N I {E = ARuEDR ; [R5 B8 5 A 7

B TR A T ) 25 Sk B2 KF (P < 0.05)

Notes: CK, Normal irrigation; W1, Moderate water stress; W2, heavy water stress. PQ2, Diging; YQ1, Yungiaol; DY, Duoyuan; Values are mean + SE.

Different letters in the same column indicate significant difference among treatments at 0.05 level.
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Table 3 Effect of water stress on chlorophyll content, leaf relative water, Fv/Fo, Fv/Fm of tartary buckwheat at seedling stage

s 5 e ek HARATEA A I WHE T RALEACR
Treatmeat Cultivar Chlomp}iyﬂ Leaf relative Fv/Fo Fv/Fm
/(mg-g™1) water content/ %
DQ 1.74 £0.09a 0.98+0.01a 3.88+£0.28a 0.80+0.01a
CK YQI 1.15£0.09¢ 0.97 £0.04ab 3.58£0.26b 0.79 +0.01bc
DY 1.03£0.08¢c 0.95+0.05ab 3.73£0.29ab 0.79+0.01bc
DQ 1.53+0.08b 0.94 £0.02ab 3.40£0.30c 0.77+0.01c
W1 YQI 1.09+0.08c 0.93 £ 0.05abc 2.92+0.25d 0.74+0.02d
DY 0.73+£0.03e 0.89 +0.02bed 2.70 £ 0.25de 0.73+0.02e
DQ 1.48 £0.08b 0.90 £ 0.06bc 2.66+0.14e 0.72+0.01e
w2 YQ1 0.90+0.08d 0.86+0.04cd 2.21+0.17f 0.69 +0.02f
DY 0.64+£0.08e 0.83+0.02d 1.95+0.13¢ 0.66+0.01g

T CK 0 1 WL, P BN s W2, B RERAE , DQ, I PR FR;5 YQU, =57 155 DY, ZI0w 57 ; RN EE N VI {H = ARiERR ; [R5 B8 5 AR 7

7R PR 25 5 ik B3 KF (P < 0.05)

Notes: CK, Normal irrigation; W1, Moderate water stress; W2, heavy water stress. PQ2, Diging; YQ1, Yungiaol; DY, Duoyuan; Values are mean + SE.

Different letters in the same column indicate significant difference among treatments at 0.05 level.



128 T2 X AR AT

o 36

F4 FEHEMARZEFEHRERTES.S0D F POD i&FHER MDA EERIZM

Table 4  Effect of water stress on root activity, SOD activity, POD activity, MDA content of tartary buckwheat at seedling stage

nhg o ﬁ%ﬁﬁ ﬁmﬁﬁ Hmﬁﬁ MDA &t
Treatmeat Cultivar Root actlj/lty SOD activny POD, actl\ilt}i MDA contfnt
/(mgrg™") /(U-g™) /(Usg™temin™!) /(nmol+g™!)

DQ 0.37+£0.02a 220.60 + 10.84e 28.70 +£2.03d 5.22+0.59f

CK YQL 0.29+0.01c 216.02 + 17.47e 24.28 £2.18e 5.71+0.33f
DY 0.32+0.02be 197.75 £27.08e 20.26 + 1.00f 6.05+0.31ef
DQ 0.34+0.01b 304.93 +24.84c¢ 40.94 +1.62b 6.00 £ 0.26ef
w1 YQL 0.26+0.01d 286.50 + 14. 16¢d 34.49+1.31c¢ 6.76 +0.53de
DY 0.26+0.01d 263.33 +11.82d 28.17+1.67d 7.42+0.73cd
DQ 0.29+0.0lc 419.60 +30.27a 52.71+1.83a 8.00+0.83bc
w2 YQl 0.21+0.0le 398.88 +21.35ab 43.94 +3.94b 8.54+0.16ab
DY 0.22+0.0le 361.17 +30.97b 34.62+1.10c 9.14+0.17a

T CK, X J8 WL, B2 8 s W2, TEREIME , DO, PG T 5 YQI, Z3F 155 DY, Z I 57 s R N B N~ 3908, = ARofiiae ; [ 51 B J A [l o5

BN AL ) 22 573K B K- (P < 0.05) 6

Notes: CK, Normal irrigation; W1, Moderate water stress; W2, heavy water stress. PQ2, Diging; YQI, Yungiaol; DY, Duoyuan; Values are mean + SE.

Different letters in the same column indicate significant difference among treatments at 0.05 level.
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Table 5  Effect of water stress on soluble sugar content and soluble protein content and

proline content of tartary buckwheat at seedling stage

| . AR it AL AL P
JOBL Hn A o ) e
. Content of proline Content of soluble sugar Content of soluble protein
Treatmeat Cultivar 1 . 1
/(pgrg™h) /(mg-g™") /(mg-g~")
DQ 17.39 £ 0.86f 1.61+0.05¢ 7.12+0.07a
CK YOQI 15.58 +0.90g 1.42 +0.04f 6.69 +0.09
DY 14.84 +0.63g 1.63+0.07¢ 6.45+0.09¢
DQ 31.40+0.97b 2.02+0.06¢ 6.02+0.09d
W1 YOQI 25.62+0.85d 1.90+0.04d 5.91+0.06d
DY 21.12+0.22¢ 2.01+0.08¢ 5.08+0.05¢
DQ 36.24+0.22a 2.93+0.09a 4.41 +0.05f
w2 YOQI 30.02+0.61b 2.54+0.06b 3.78 +0.06g
DY 26.90+0.53¢ 2.64+0.06b 3.37+0.06h

T CK, 0 1 WL, P B0 s W2, B EEBRAE , DQ, IR TR ;5 YQU, =57 155 DY, 20w 57 ; RN EE N I {E = FRiEDR ; [R5 808 5 A 6 7

BEFOR AL P 22 53k .2 K P (P < 0.05)

Notes: CK, Normal irrigation; W1, Moderate water stress; W2, heavy water stress. PQ2, Diqing; YQI, Yungiaol; DY, Duoyuan; Values are mean + SE.

Different letters in the same column indicate significant difference among treatments at 0.05 level.
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Table 6  Effect of water stress on yield component of tartary buckwheat at maturity stage

Jb3 A FE2EBHA FRRRE A HRLE /g
Treatmeat Cultivar Branches of main stem Grains per plant 100-seed mass
DQ 8.67+0.58a 61.33+0.58a 3.35+£0.0la
CK YQ!I 8.33+0.58a 58.67+0.58b 2.14+0.01d
DY 6.33+£0.58¢ 59.67 +0.58b 1.92+0.02e
DQ 7.67 £0.58ab 30.67 +0.58¢ 2.95+0.01b

W1 YQ1 7.67 £0.58ab 25.33+1.53d 1.85+0.01f
DY 5.33+£0.58d 20.33+0.58e 1.60+0.02¢g
DQ 7.00 +0.00bc 18.33+0.58f 2.69+0.01c
w2 YQ1 6.67 £0.58bc 12.00 + 1.00g 1.49+0.01h
DY 4.67+0.58d 11.33+0.58g 0.51+0.03i

H: CK, X IR W, FBEbaE s W2, 51 BE IR0, DQ, Ml R 37 YQL, 5% 1 55 DY, ZI0HE 5% £ NETE M- ME « prvEiR ; RPEEE G AR 7

BN A B 25 S ik B3 KF (P < 0.05) 6

Notes: CK, Normal irrigation; W1, Moderate water stress; W2, heavy water stress. PQ2, Diging; YQI, Yungiaol; DY, Duoyuan; Values are mean + SE.

Different letters in the same column indicate significant difference among treatments at 0.05 level.
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