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Table 1 Soil water content under different treatment condi-

tions during the test

fib 3 T1 T2 T3
P &k m/ % 85.0£5.0  65.0£5.0 45.0£5.0
SR K/ % 18.6+0.8  14.5+£0.8 9.7+1.2
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FH AR R RO AR AR

(3) A=Wy i« R P 8% 4 v 0 O A P O [ AR 2R 42 L
LG E, bk T S R AR K, IR 8
M 25 I A AR L, T 105 CCHEAE R 15
min, 28 J5 A 80 CHEA o 6~8 hidt T =46 5 , Fx H:
THE AR AR R R
1.5 #iEsE

¥ IBM SPSS Statistics 20 2 /¥ #E 17 5[ & 77
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TEAN [F) A= B IS0, i K i 4 e oK B
KK 3 Tk 300 o T G AR R R AIG , EL K A B B
T1>T2>T3MHE(F 1) . T37K 5 Ak H i 35 FE A% T
MR KRS, T3 T T2 2 M FHE R EEER
(P<<0.05) ,ZE/r BT RIF I T2 5 T1 2 R B & (P
<0.05) o TEA A W, i K T34 T1 403 F B
7 50.2% .50.8% .51.8% F145.7% , T24 T1 43 5 F
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3 T K AR BRI R . A AF N AR
JK 53 Ak BT i K e i e 1 24 A L R R Y
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AR KAEARE W AEFN BRI T2>TI>T3
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T2 7K 43 b B o 72 A [ A I 09 35 36 ) 0 v
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BT OTL 8 08 4y 9 oA 32.7% . 24.1% . 17.7%
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Fig. 1 Leaf water potential of M. sativa cv. Xingjiangdaye
under different water stress
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Fig. 2 Plant morphology of M. sativa cv. Xingjiangdaye under different waterstress
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Fig.3 The component biomass of M ,sativacv. Xingjiangdaye under different water stress
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Table 2 Correlation number of leaf water potential and plant morphology and biomass allocation

under different water stress

7K Hi Az A W+ & ETE L i}
Ik 3 1
i —0.453 1
A —0.436 0.805™ 1
T1 A —0.036 0. 457 0.376 1
T & —0.431 0.871" 0.733" 0.226 1
EFE —0. 544" 0.461 0.482 0.233 0.452 1
& —0. 341 0.431 0. 546" —0.038 0.292 0.159 1
7K 34 1
Wi —0.405 1
Rz —0.467 0. 847" 1
T2 R —0.496 0.646" 0.671" 1
A+ 5 —0.448 0.538 0.393 0.630" 1
EtE —0.441 0.849" 0.782" 0.582° 0.571° 1
& —0. 165 0.563" 0.626™ 0.675" 0.296 0. 365 1
K 1
i —0.790" 1
Az —0.732" 0.739" 1
T3 A —0.692" 0.877" 0.743" 1
W+ & —0.739" 0.967" 0.768" 0.912" 1
EFfE —0.742" 0. 849" 0.633" 0.809" 0.819" 1
- —0.151 0.119 0.224 0.402 0.231 0.397 1

T oo fE 0. 01 M 35 A 5, 76 0. 05 /K- I 3 35 4H 56



Ha2 s 6] HOF 5 ROME 2022 4F 67
K MR E X TEMATEEARRE W, 8T T3RYHAE, X 5% CEY XM (Robinia pseudoaca-

T2 M T3 MK A0 T 5 AR AR FAR T 5 = A 2
A EM LR (P<L0.05), Ul M & 5 AR IE &
MAEYEZEBAZNIKR. RAETET2HM T3H
KA EBER , SARKAZE T EZ M B B EH LXK R (P
<<0.05) , HHMAEM AR N, KRR B SHEK, 2%
TEBEHM,
3 itig
3.1 KoBEXHEAMEEHKEHHME
Eﬁ%%%z%ﬁﬁFﬁ%‘#aﬁﬁﬁﬁé
— R A AR AR RN S AR AR DL E By
%a%mwowmgﬁ%m%mﬁg@m%ﬁm¥,
E&%mﬁ@ﬂmﬁ%m%igﬁﬁni%mﬁﬁ
T RV (1 75 i T % 46 3 4 B e A ) ik K A
ﬁ%mowm#%%ﬁﬂ?ﬁ%Mi%$wwmﬁ,
T4 5 R ) E K 43 3 B v A K Y B HEK 4y T 3a
R, oK s BREUT BRI . ARBEIE K LR
SR 0 EE B R I R 0 I K A AR
TE ST A ACE 0T, 4385 7K o 38 20 AH X JR] 5 K
(4 85 %0 , HH #k RE f% 78 73 e /K, /K #4 id o FE 5 BE K 4y
i 3 B, I K SR T YT A | B N T AR
BIFEAL T 5. 85.6.25.6. 58 fil 6. 28MPa, 7 W 3 K nt-
*k@%ﬁﬁ%%*%%ﬁ%ﬁi%ﬁ@m

ﬁ%m%ﬁﬁuﬂﬁﬁ$$% VI 555 (1 3 V7 18 ) 0
HLHT AE cﬁﬂﬁ%%me%%%ﬁsﬁ%ﬁ%
TF A1 4 5% DB 2, B 6 AR i K a3 B0 FK 38T
R AL BEL 38 n, ASCAL T J3E A I 0l /)N | % A 40 1) 75
VERI = A 52 >, B R AR AR R, T K i
T 43 A% 31 3078 300 R T 46 109 S i i R v A Y s A
3 75 K H R B A A QU R S A Ak X
K G35 B A AR A A R AT I K SR 1 i K
WX GRS, T R YD A
7K A PR BF 5 245 SR AR AL
3.2 KoBEXHEAMEERSHNZIE

TR K S A A R A K R R BR A
Z w0 K A S A Y A K M
oK oy 5wt B YIE S R AR A A5
T, Bt 2 K 3 T 36 R B A0 IR i 5 K A A
mORAEMRRKAEAFRNAET RN T2>T1>

cia) W WL SRARML . R WIASTR] 1Y 7K 43 &b B B
SR EE B SRR A — o R . 7E 7S 4 ok
[ERLANIE Y N = R SR S oK (S RE 295 &5 7 B
E%EETL&%i%K%%ﬁ&i%@ﬁﬁ%jﬁ
PRAR AR IE A AR P 32 BH 2 TR e O R AR
AR A3 0 o 7 3K 43 5 SR HE N, R AR IR Y
B R ARG o FR S OGS A AL AR R, AT B
AR B0 R 4G R G2 AR A AR KA T A RR S X AT
e NP S ER R E Y N W= R i e
KARET 2R TR, FEAE AR EEERWN . BE
KA W30 B AR AR TR KR R B R R B K,
Ul BT IE Y 0 K G T e T DR AR AR R R F L A
AR R N 58 R R A B 22 1 3R 4 MUK 43, T PRAIE T B
KB 15 0 IE R AR K
3.3 AkoBENFEAHEEEVMESEMNEZN
A= Wy i 43 TC A8 A A K T o #R b BT ) Ak Y B
BT EFRGENLLE . MY e R Z 2
TR R A B2, L0 BR AR 5 F B B AR KRR DA MG
TRt S AR BIESE & B, Rl A5 2R B I 9 AR fR K
53 130 S 5 e SEE R i AE AR 2R A ) Ay
B o HC MR T 7E AR K B B G i A A R 5
t T2>T1>T3 Ry R, 1784 K5 W1 B B an 2L 75 1)
I AL A AR T8 T2>T3>T1 A, T i
I3 BOPAE R AL TR KW, 75 K B A 52 B K O3
] e s S L PR AT 248 2 T SO L Ok L AR i e
AE 7, o DRAUIEAE PR 1 78 55 AR 4G, B A5 B 38 I (] ) SE
O 2235 W3 17 T 5 R E I R0 O AL 05 2 4
TR R W Wi A= 387K 43 o 38 40 R K I - 8 K it
o, EOE YR R AR R4 T OE R OIS IR LR
THBEYR AR T A K8 AR A
PR & & & O 1) U8 2 3R LR ORI TR 2 1 3K
o3 BB 2 A W) G TBC 28 MR R IR I 2 1Y 7 SR RTK
O3 oK AR HEAR AR 0 ARG, 0 R OK A3 E R AR T
KT KB MR T8 . X S AT
Frim kM B AE S AR (Quercus mongolica) W 57 4
R—%%, ZTEEENMEFTHAHER L T2>T1>
T3 HUHE , 2 W AE 52 BE 7K 43 W38 T 7K 4300 6 il e Al ik
ZE A 0 43 T A (R AL A T R R A AR 2R Y AR
ARG, HE K A a5 5 A KO e 4 T



68 GRASSLAND AND TURF (2022)

Vol. 42 No. 6

F M 25 S, n] BE R AR R K 43 W38 TR AR RS T RE fR B
2R B T A 7 RO K TRl A B ik e AR R L DA
I R B v A R K 43 RN SR 43 WSO RE T, T ok R i JH A Ak
B AR o I AR AR T N RO A 3
I3 ) E D i A1 N N {1 <
K G5 Wb 360 TR AR R S T B MR B A B R R
D T X A b A= Y 43 TG R R K, X B A
XF 2 B WS (Pinus yunnanensis) %) o A= & S A= W& 09 #fF
TER 2
3.4 MHABNERESRENES BN

L) W 7K 3] S e A ) DA B v W oK 4y D 4
R IE W A= B ) A8 1, AT T E A ) 1) 32 SR
FPLRAE S AW RY, E T1K oAb H S, 1K
5 25 F 2 A OGP U0 I K Sl B e ok
B ZE NI &K &S o 7R T3 /K 73 b BRI, i 7K #4
5w AR AR R E R 2T A B O OC
LRI A 1 e K o3 5 R BRI, 5 i R A oK
XS T 5 38 Ak R, Tk KR FE AR A B
fe AR AR AR R 25 e I T X A R
TR A3 W WSOTEE T, ARG it R i AE X T 5 e PR
F) 3 N g ) AR RE T o

4 28

(1) 5K 53 Wiy 381 25 B 0T 308 K ok i 7 bk 4
A EE R TI>T2>T3 AL A, H sk #
Hum ARA RK R T EMZETEE T3 K40
I} 24 BLAT M AR M (P<<0. 01) o 138 B 358 R I i
5 30 3k A ARG 1 B I K Ak 3 Y 6 4 A R K 4 1
v 7, LS o) SR 30 PR R A BT RE T

(2)T2 4b ¥ 0] A2 378 357 888 K I 7 1 1 v AR AR N
WEKMAER, BRTE X FEMN PR W
B B2 K 43 W 30 A R T T SRR M E O S AR AR 09 AR K
AR e . M T2 T3ALB N 5HR 1R MR
K Z B B A A G (P<<0.05) , R & SR
AR K 22 IR AE 7E — 5 1 P )

5% k-
[1] ZANGIABADI M, GORJI M, SHORAFA M, et al. Ef-
fect of soil pore size distribution on plant—available water

and least limiting water range as soil physical quality indica-

tors[J]. Pedosphere, 2020,30(2) : 253—262.

(2]

[3]

[4]

[5]

[7]

[8]

[9]

[11]

[12]

[15]

e /INEE R TR, A AN IR AR R T B X R 4
BT BT oy BB 2w [T]. AR 327 435, 2010, 29(6) :
1103—1108.
LG, X T M, AR, S SRR T I 30 6 4l R AR
KESEA AR T]. hEK SRR, 2015,13
(6):40—47.
E e L L A TR S KO WA A A e g
KSR [T]. VA, 2021,41(2) : 177 —182.
BALBOA K, BALLESTEROS G I, MOLINAMONTE
NEGRO M A. Integration of Physiological and molecular
traits would help to improve the insights of drought resis-
tance in highbushblueberry cultivars. [J]. Plants (Basel,
Switzerland ) ,2020,9(11). 1457.
TLREAR, AN, B A A5 SRR A0 A () AR R B Bt
K FES A S0 5 K A BRI ], R A4, 2020,
28(5):1363—1371.
EEE LR, T T RV 3 R v R A
Py oy Bl B A S 2 LT )L R b, 2020, 40(5)
149—157.
WRZSE BE R , £ B AF, 45 . T R0 KAkt AL
LA S R AR PR R R [T, F AR, 2020, 28(5) ¢
1216—1225.
SR, AR VESUI, AF L RHOK S B R R R
MBI [T, ARl A R CH AR R E R
2005,65(3):5—8.
B BE L, T M R T A R S R AR B R A T X
PRS2 AL R RO B s2 g [T, A2 255741, 2015, 35
(3):752—760.
F e, AL M AF L TR T B AR AL
HBTFE [T]. P9 AE AR AR R 2 22 R CA AR )
2004,23(12) :87—90.
LIRS A @ Y E ) e w93 3 /) SERC B 1 i N ME R ]
PREY RSB Z R T2 XI5, 2019,36(3)
639—644.
BOSCH], P40 . AR B AE T HLRI AT S gt e [T]. A=
FAR M ,2016,32(10) :34—41.
S VN NI A= 0 L I A R B ED O N B B A = ]
dn Bl S PERE B R R [T]. %5 REEE 2020, 40(3) -
15—22.
AL THES,DER S SRR R S E A
TR AN L R BRI [T ], NS R R (A AR
%N ,2021,52(1) :59—69.
a4 BT E R E S PEG BT B ey
T Fh 7 A R W A KRR [T]. AR E A,



B2 Ek He BOE 5 R BE 2022 4F 69

2020,18(11):3759—3764. AR PP AR OR A A T R e (7). K R R e A,
(171 SRR, Ao, B2 52 458 . T R0 x5 AN [\ S8 46 & 14 2019,39(6) :98—105.

st ol I 5 R I A A R 4 5 o [T ], v RE b 2 R [25]  JEAEE S 4= A8 %%, 55 . K 23 i b /Nl i AR 2% 4

2020,42(3) :37—43. XL O GG R E R [T]. 7P AE Y L 2020,40(12)
(18] XUZE, %), FE#eEE , 55 . AN W HEMEAL BT 46 48 B 450t 1764—1772.

BRI RIS R Y R R[], o2 [26] mymids  ARYL, AR S5 T2 W xR [F R R =

#i2,2019,27(6) :1569—1576. S EY R SR AREM [T, 7502,
[19] 4B, ZF & 0,55 . T R st RS 5E 2020,35(3):9—16.

FURRPE R 2 [T]. P JE AR B 2 4T, 2020, 35(6) : 82— [27] %KD B, 45 JIBLA LA AR A BT A

88-+227. Dl S D0 ) ) SN R DA I | 2 N [ = o= 3
[20] RODRIGUES P,PEDROSO V P, GOUVEIAS J P, et 2010,32(1) : 24— 30.

al. Influence of soil water content and atmospheric condi- (28] ABJEAR, A, A K, 55 . TTo 2 Y s

tions on leaf water potential in cv. “Touriga Nacional” Fa A= Wy oy B sh A [T ] v [ 5 2% 4, 2009, 31(4)

deep—rooted vineyards [ J]. Irrigation Science, 2012, 30 85—90.

(5):407—417. [(29] ik, Wk RIEE . LS 2AE B 16 A Wi o i
[21]  BocCh, LA B . Koy i aa b 58 46 5 18 it K 35 28 0 % A KT R B FE [T]. B A 4, 2007, 29

AACAL & B RS2 [T B o 4k, 2011, 19 (2) - (6):48—52+5.

215—221. [30]  E&, TR W 224E, 55 K 1l i 20 WA bR 3 S )
[22] Bz e, FREw & . 79052 0K Al KR < it 5 6 0 A A R B A e 43 e 0 AL AT LT ).

T K R K AU A8 e RE LT ] T 5 DR BF A A5 23R, 2001, 12(4) £ 496 — 500

5%,2020,38(4) :253— 258. [31]  Boju, mve gk . K Ar Whin it = m AN B 2B 1 B2k W it i 5
[23] BT, R¥E, LA % FEPIET 6 fFEPER Wi [ J]. fREAOL RHE ,2015,42(4) :87—92.

MR K SR B RF 5E LT TR Al B4, 2014, 43(2) [32] FRZLr BT, 2R TLr 45 . 5 bWt T ik Pk 3

63—67. W S H#ERLT]. hE VR, 2005,42(5) : 744 —749.

(241 e AT, £45, 55 . L HOK I i X RIAR 4 i 2k K

Effects of water stress on leaf water potential and
biomass allocation of Medicago sativa

NAN Si-rui, LUO Yong-zhong™, YU Si-min, TONG Hui-xin ,HE Yu
(College of Forestry, Gansu Agricultural University ,Lanzhou 730070, China)

Abstract: In order to explore the effect of water stress on the leaf water potential and biomass of Medicago sa-
tiva cv. Xinjiangdaye and its correlation, pot water control method was used to study the changes of leal water poten-
tial, seedling height, root diameter, root length, root dry weight, stem dry weight and leafl dry weight of one-year-old
Medicago sativa cv. Xinjiangdaye in different growth periods under different water stress by setting three water gradi-
ents: full water supply (T1),mild stress (T2) and severe stress (T3). The results showed as follows: the leaf water
potential of Medicago sativa cv. Xinjiangdaye presented the rule of T1>T2>T3 during the whole growth period,
and there were significant differences between T3, T1 and T2 (P<Z0.05). Mild water stress would stimulate the
growth of seedling height, root diameter and root length of Medicago sativa cv. Xinjiangdaye, which showed the law

of T2>T1>T3 throughout the growth period. Under mild water stress, the stem weight of Medicago sativa cv. Xin-
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jiangdaye was significantly higher than those of Medicago sativa cv. Xinjiangdaye under adequate water supply and se-
vere water stress during the whole growth stage. In the mean time, under mild water stress, the root dry weight
showed the order of T2>T1>T3 at seedling stage and branching stage,and T3>T2>T1 at bud stage and flower-
ing stage. Except seedling stage, the leaf dry weight showed T2>T1>>T3 at branching stage, bud stage and flower-
ing stage. The experimental results provide a theoretical basis for alfalfa water-saving cultivation and crops water-effi-
cient mechanism in arid and semi-arid areas.

Key words: Medicago sativa cv. Xinjiangdaye ; water stress; leafl water potential ;biomass; growth stage
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Effects of sowing date on physiological indexes and
quality of Angelica sinensis seedlings

GE Hui',ZHAO Xin', WANG Pan',GUO Zeng-xiang”,ZHAO Wan-qian’,

YANG Rong-zhou', CHEN Hong-gang'’,ZENG Cui-yun"”,DU Tao"”

(1. Gansu University of Chinese Medicine Hezheng Botanical Garden of Medicinal Plants , Linxia 731100, China; 2.
Min County Angelica sinensis Institute of Gansu Province ,Mingxin 748400, China; 3. Linxia State Academy of An-
gelica sinensis of Gansu Province ,Linxia 731100, China ;4. Dingxi Academy of Agricultural Sciences, Dingxi
743000, China; 5. Gansu University of Chinese Medicine Northwest Collaborative Innovation Center or Traditional
Chinese Medicine , Lanzhou 730000, China)

Abstract: Seedling cultivation experiments of Angelica sinensis in different planting dates were carried out to ex-
plore the influence of climate factors corresponding to planting date on physiological indexes and quality of Angelica
sinensis seedlings, and to find the best climatic conditions for Angelica sinensis seedling cultivation. The experiment
results showed that there were significant or extremely significant positive correlations between climate factors and
seedling weight per root,root diameter, yield , proportion of primary seedlings, survival rate and early bolting rate. Av-
erage ground temperature , average air temperature, effective accumulated temperature =10°C and rainfall were signifi-
cantly negatively correlated with MDA content, and positively correlated with CAT and POD activities. The seed-
lings sown on June 20 (the second sowing date) had a higher yield of 11. 96% and 65. 63% than those sown on June
10 and June 30, respectively, while the content of MDA was 2. 02% and 29. 44 % lower,and the activities of superox-
ide dismutase (SOD) and peroxidase (POD) were higher. The output of medicinal materials reached 1 691. 2 kg/
hm®. Based on the physiological indicators and yield of seedlings, the seedlings sown on June 20 (the second sowing
date) had strong resistance to stress, low early bolting rate and high yield of medicinal materials, which could be used
as the appropriate sowing period. And the corresponding climate factors could be used as the appropriate climate con-
ditions.

Key words:sowing date; climatic factors; Angelica sinensis seedlings; physiological indexes; quality



