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Influence of salinization on dry matter partitioning of Medicago
sativa and Hordeum vulgare in arid oasis

WANG Yan'?, ZHAO Ha-lin'* , ZHAO Xue-yong', PAN Cheng-chen'?
(1. Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The research was aimed to clarify the relationship between traits of dry matter accumulation and distribution
of alfalfa and barley and salt-tolerant mechanism. The traits of dry matter accumulation and distribution of alfalfa and
barley in different salinization gradients were studied at one-growing-season under field conditions. A non-salinized plot
was used as the control. There were evident differences in the traits of dry matter accumulation and distribution of
tissues in alfalfa and barley from the different salinization gradients. 1) In agronomic traits, salinization had significant
impacts on stem and ear of barley. The change range of G/CK in dry weight of grains per plant,number of grains per ear
and plant height were 80. 37% —39.44% ,87.95% —45.27% and 95. 10% — 50.70% respectively. However, alfalfa
stem was most sensitive to increasing salt stress. The change range of G/CK in plant height and length of main branch
and secondary branch was 69.20% — 27.60% ,70.80% — 30.30% and 66.00% — 16.50% respectively.2) In dry
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matter accumulation and distribution, salinization resulted in more distribution of dry matter in root and leavethan stem.

The accumulation center of dry matter in two plants was slower in salinization gradients than the CK plant at any growth

stage.3) The dry matter distribution ratio of above-ground decreased with salinization gradients.but increasing in root/

shoot ratio for both alfalfa and barley. It is evident that both alfalfa and barley adapted to salt stress by distributing more

dry matter in root and leave but not in the stem.

Key words salinization; dry matter; root/shoot ratio; Medicago sativa L. ; Hordeum vulgare L.
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Table 1  Soil physico-chemical characteristics in different salinization gradient farmlands
A e
LB/ T/ B e A/ A/ WA/
. HBEMBME, AR/ 2R/ A/
ERTR A= (g/ke) (g/ke) (mg/kg) (mg/kg)  (mg/ke)
fE (dS/m) (g/kg)  (g/k®) A ‘ (g/cm®)
Salinization Total Total Alkali- Available Available
Crop Average soil Organic Total ) ) Soil bulk
stage potassium phosphorus hydrolyzable phosphorus potassium
salinity (EC,,) matter nitrogen density
(Kg()) (Pz()s) nilrogen (Pz();) (Kz())
of soil profile
K#E CK 2.11 13.48 0. 86 12. 44 1. 37 50. 89 5.77 240. 00 1. 36
Barley S1 2.68 14.11 0. 87 12. 67 1.49 55.37 13.11 232.22 1.28
S2 2.87 10. 96 0.65 11.78 1. 30 43.52 4. 33 396.67 1. 39
S3 4.56 8.69 0.57 11. 89 1.27 35.02 5.70 400. 00 1.43
B CK 2.37 9.19 0.52 14. 33 1.61 36. 35 21.16 118. 89 1.29
Alfalfa S1 2.84 10. 86 0. 62 14. 00 1. 66 41.65 25.52 123.33 1.32
S2 6.08 10. 05 0.63 12.56 1. 38 28. 40 18.70 450. 00 1. 28
S3 7.16 8. 20 0.47 11. 89 1. 39 24.71 30. 36 443. 33 1. 34
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Table 2 Relative changes of barley agronomic traits at harvest in different salinization gradient farmlands (G/CK) %

B AR B B F M K Bk B bR R L TR FFARL
Salinization Plant Stem Ear Number of ears Number of grains  1000-grain Grain
gradient height diameter length per plant per plant weight yield

S1 95.10 A 89.40 a 90.18 A 93.38 a 87.95 A 80.37 A 95.31 A

S2 56.10 B 83.00 a 51.47 B 80. 88 a 49.93 B 51.99 B 46.13 B

S3 50.70 B 77.70 a 46.70 B 77.94 a 45.27 B 39.44 B 41.06 B

T RPN R S SCF R 22 5 B3 /NS PSR 22 57 B35 (P<C0. 05) , R F MU 2 4l B3 (P<<0. 0D (LSD ). T,
Note: Values in each column with the different letter are significantly different,in which small letters indicate significant difference at

0. 05 level, capital letters indicate very significant difference at 0. 01 level (LSD). The same as below.

R3 FARABFEUHEEBEF —HEXRZEROES L (SBE/XR)

Table 3 Relative changes of alfalfa agronomic traits at first-cut in different salinization gradient farmlands (G/CK) %

BB bR I3 RO B RILTE TR B2 TERK ERGEN [UE-S'S FARAL
Salinization ~ Plant  Twigs per Node number of Leaves Stem Length of Length of Length of Diameter
gradient height plant main branch number diameter tap root main branch  secondary branch of tap root
S1 69.20 A 82.30 a 83.80 a 59.10 a 80. 80 a 84.50 a 70.80 A 66.00 A 73.30 a
S2 48.10 B 71.00 a 67.70 ab 54.50 a 59.00 a 68. 80 ab 51.00 B 39.70 B 58.90 ab

S3 27.60 C  68.20 a 57.60 b 38.10 a 57.70 a 58.80 b 30.30 C 16.50 C 46.30 b

2.2 AEAHFUBETAZENEETYRESSR HEIARSE L. HERR TR S RO RK.
EWNRES S EAFIE I S1 F1 S2 LI S5 T CK Fi1 S3 Z [0, [H it
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2N E B AR R . R4 RKEEAFERE BB T Y050 B L S AN [F] $h 5 A B /) 22 5 3
B F AT TYRASHEMABLR, N AREP>0.05., R TH,. TURESHEN
Rl E G ESBEARTED , TR S ERN SRR R/DUT 78 CK HZE> > .76 ST
SPECHCR RN A CK Fl S3 MR > >28 48 ZES>M>0L 78 S2 MR >ZE> 0k fE S3 >
S1 5 S2 np>M>zk, HIFHAEF CK LR >, Bk THEASEHZ S3 4345 CK Al Sl
PR TR AL L AR i R 22 AR R I RAF AR IR R 1 S2 [A] 25 5 B2 (P<C0. 05), X UL HH 78 3k 35 1 . b
TR b7 b B K T S3 B AR L KAy EER BRI RSN, T 5 ) K 2 25 A Y A T L
FRorZ e E R AEEDNAEREE T RBEFRAR T 2 09 40 FL 45 AR AR IR £ 1Y
AR LR Z B, TYRWE 2R KSR SRS RBERGERF A S AEK.,
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Table 4 Dry matter partitioning ratio of different parts of barley in different salinization gradient farmlands %
Eh 5 Ak B E S EEW Tillering stage WA Jointing stage HE A2 A Grain filling and mature stage
Salinization s = Zis - = R I ES it picd
gradient Leave Stem Root Leave Stem Root Leave Stem Ear Root
CK 38.12a 22.07a 39.81a 27.46b 47.52a 25.02a 7.22b 26.52a 51.22a 15.05a
S1 40.84a 20.37a 38.80a 25.08b 41.03a 33.89a 7.99b 24.37a 53.71a 13.94a
S2 40.02a 20.6la 39.37a 26.13b 35.84a 38.02a 8.88ab 26.37a 50.03a 14.72a

S3 31.34a 25.07a 43.59a 42.68a 26.90a 30.42a 11.51a 25.79a 54.40 a 8.30 a
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Table 5 Dry matter partitioning ratio of different parts of alfalfa in different salinization gradient farmlands %
A BHRAERKY % BRI
Salinization Vegetative growth stage First-cut Vegetative growth stage

gradient M Leave 2% Stem 8 Root N Leave 2% Stem 8 Root N Leave 25 Stem #$ Root
CK 32.25 ab  47.86 a 19. 89 a 29.14 a 51.42 a 19.44 a 22.49 a 48.23 a 29.29 a
S1 28.78 b 46. 89 a 24.33 a 31.45 a 36.39 a 32.16 a 22.98 a 45.05 ab  31.97 a
S2 29.43 b 43.73 a 26.85 a 31.48 a 42.63 a 25.89 a 21.33 a 41.65 ab  37.02 a
S3 38.20 a 43.52 a 18.28 a 28.76 a 28.66 a 42.59 a 23.41 a 36.48 b 40.11 a
S f b e Bt Btk K Bt
Salinization Second-cut Vegetative growth stage Third-cut
gradient M Leave 2£ Stem  #8 Root I Leave 25 Stem  #@ Root I Leave 2% Stem @ Root
CK 22.41' b 48.08 ab 29.51a 11.90 a  26.60 ab  61.50 a 18.94 a 43.21 a 37.85 a
S1 33.37a 42.75b 23.88 ab 13.80a 30.10 a 56.10 a 24.49 a 34.40 a 41.11 a
S2 32.04a 48.14 ab 19.83b  19.10a 17.40 b 63.50 a 20.22 a 31.61 a 48.17 a
S3 31.74a 51.25a 17.01 b 22.10a 17.00 b 60.90 a 20.31 a 30.68 a 49.01 a
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Table 6 Dry matter partitioning ratio of total shoot and root/shoot ratio of alfalfa

in different salinization gradient farmlands %
N Hi 143 B H % L5 L
= H BB L . .
Dry matter partitioning ratio of total shoot Root/shoot ratio
Growth stage
CK S1 S2 S3 CK S1 S2 S3
B IR K] Vegetative growth stage  76.20a 71.96a 70.55a 67.37a 31.59a 40.08a 41.97a 48.64a
5 1 7 First-cut 85.84a 79.07a 76.88a 75.59a 16.56a 26.57a 30.23a 32.95a
5 2 7£ Second-cut 70.71 a 68.03a 62.98a 59.89a 41.63a 50.05a 59.36a 67.74a
B K Vegetative growth stage  37.01' b 50.47 a 51.04a 62.40a 183.70 a 103.27 ab 96.62 ab 60.32 b
%5 3 #£ Third-cut 63.39a 58.89a 56.86a 45.89b 58.29b 69.98b 76.97 b 120.88 a

xT TREBMBFUEERNE M EMOEEL ERRE L

Table 7 Dry matter partitioning ratio of total shoot and root/shoot ratio of barley

in different salinization gradient farmlands %
B Hb |5 43 T L 26 M5t L
SH P Dry matter partitioning ratio of total shoot Root/shoot ratio
Growth stage
CK S1 S2 S3 CK S1 S2 S3
4rBEH) Tillering stage 46.09a 41.80a 37.6la 51.80a 129.70a 149.49 a 168.48 a 93.10 a
KT Jointing stage 85.49a 80.47a 79.32a 73.50a 17.36a 25.66a 30.15a 36.12a
HEH I Grain filling and mature stage 84.95 b 87.41 ab 85.28 b 91.70a 17.78 a 14.47 ab 17.56 ab 9.11 b
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