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12127 R #F 55 e, X B K Mie | 3 5 Wit Ao K 2 hia 3 A i & 22 (2% PEG6000. 0.1% NaCl 4= 2% PEG6000+0.1%
NaCl) #=*f# (Hoagland & %%, CK), ME REIA T A0 A KGR, A FKERELR. K'F Na'&, #
R&G@Eantk, SAKEMETFRENESNHRREFREERKGRF. [ER] O5 CK Ak, Komia, #
b Fe K EREBESHEL N EHH OGRS T ARIEERK. QKRS RES WO E LS CK 48tk
AT 12%Ae 14%, K EREME S04 TN ZFEIKT 6%. @5 CK Aatk, &5 Mg fok &0 E e 23
¥he T kot B AR R 69 Nat Kb, K5 Mia T o9 Na Kl R R F 3, (82 512 F, @QKH>Mhia, %o
MR REREMHEEEFEMRTHHOLRE. ©®F5 CK AL, Ko, EHRKREMEWEFENEYHHRELEFAK
F P EEIKT 58%. 51%F= 93%, ZH © )M A, P ASHGHTERERARFRERE EME (R=0.9619),
[4#] KEMEEH/HT, "TERTHERNERILARR FREG XBEIET,
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FHR 5 KRB ™ /D 2Bl A R R S KR 15

Y ZEE R )T, AREEHR R XK I, IREIR RS
IKE, WIS EDIRI K 73 P4 CUIN s DR AR 1212
R RAE TG T AR 2Bk & B & =N
HE “—mHPL” Bk A, BIErs, busE, o, it
IR, FFHUR, Friss, P ik 1200 kg/hm2'e,
{H I 52 80 K T R Y8 ) U0 AR K .
257 SO s R B, B KRR,
Pt FE 22 JHAR 1212 177 B R 3 PG, Rk, e dE
T 1) Tt 5 fe A s = A R gk IR 22 O B B
Horpom i s R R SUKER R — R E B 7 L [
AR S ) ] R, B A0 K R 3 X R )N
FHHAR 1212 TSR R RTE 1MW RAEK S
EEEM K. Na B2, Kb &4 T
MR R FOKEM R &R, v oA E N EET
BT X AR AR H RHE SR HERR S

1 R57HEE

1.1 Rt

R T 2021 A BBl R L E 2545
IRFH N T N EEAT (35°54'N, 113°29'E) .
N TS S AR 13 m?, B R #H) h 25.20 °C,
JEHRINE] 12 h, Y6#EHA 600 pmol/ (m?s) , AR
9 40%~50%. X4 E 3 ML, B Hoagland+0.1%
NaCl (S) by i, HH Hoagland+2% PEG6000
(DOFEFL/K 43 Wi, B Hoagland+( 2%PEG6000+0.1%
NaCD)  (S+D) HEfLl/K hXE i, 55 ¥ JC ria 1)
Hoagland ¥ & CK, Hoagland VA& —fh ] LIE N
T MRETE LRGN E TR, N IER AR .
N R MR 12127 0 Bk K/NBET . KPR
WA, 0.5% MR SERANIE# 25 min, THEE)S
287 KIE VR, FR oK 408 Fh-F R K 5T
J&, B RpFA SJRICT 3G AN A P2 TR 1 R R I
o FEFRILENJELS, ISR 75% IR X 1
FRILEE, BARFRIEEN 20 Fiff7, 20 mL AHR
RE IR R4 IR, DAORRFES IR LA
WROKBLAEREE . 3T 2 KR B TR LR R .
BRFRIVE T A TAMBEEN, T 25 CHEEHRRFE,
A2 REEEFRZE, 2 dJaTFT. BaRATHRH 75%
AR N A EFATHEE, 7 d JGPhEAE R b
KA/ N E DR E PVC /KEHT (E1E 12 cm,
30 em) 1, BEAE 4B, RN AR, REFE
R B4 RFE R 1 CE IR, 5 7 KA 1/2 Hoagland
B IR, %5 12 KM Hoagland % 753 . Hoagland & 7%
W 4 Pk TR KA Hoagland Al 7o 2038 L
75: 1180 mg/L Ca(NOs), 4H,0. 506 mg/L KNO3. 136
mg/L KH,PO4. 693 mg/L MgSOy,, & TRl I = T %

AT 2 = PR T . AN
B 15 ANEE, EaAT)ES 17 RET S T8RS
FR I 7€
1.2 WNImMESA®
121 #&Afert @ Ar

B RN 8 2 /N A R B b s &
K, B R 5, I AR = K i K55 0,850,
FEAMEERI T 3 IREH .
1.2.2 =t B Aodf 7 G940 A K &

T CEFENLEE 4 BRPUNSE, KRR T
S MK 44T, R 1/10 000 KFRRAGEER &5 ¥
FE G AE 22 85 F/K IR 24 h 5 FRIEANEE BT &, 1 57
A 105 CHEAE AT 30 min, 75 CHtTZEfEHE. A
FAIZ (1) a0 F R 2R A Ak P4,

RWC(%)=-24 x100%
t™"d

X RWC AAHXTEKE; W AT S (g)s Wy
RNFRE (@) W AR E (g).
123 #AFKRKEERZ LK

EHHAK 17 d J5, B REIEE 4~5 Ak
—E/NET, RAE A EIENER R SKE, ik
S8 Gal P BARITEIN R : MK L
1 MRAEP R B 1L kBRIt b, DLBE AR RELL
R R KRR TR A ETT 3 em AbBY
AN BB RNEM R RAEAES B, IEAE
75 CIEEHFTH: 24 hy Bl—/NE AR R AR
3 em B R B R TE RIS SEE i,
F ARV R RN R = AL,
W B AR TERCRE b, SR 5 3% AR LA iR 2 1)
B MR BCRBI S, B ) ORI R
(#70.40 MPa, H Po#iR), fEILET NiHEY)E
iR 77 2 ming 2 min J5, JEFREI KB RO )
THIN 2% 4 min. {FFHBRAE B FE R 1.5 mL 5
O (5 1); £ 0.40 Mpa £/ FUEE 4 min 5,
WIE AT EE 054 MPa. HE DL BT, Snik
0.14 MPa FFI£E 4 AN B0, I 30 min J5, M4
¥ 20 21 BE 3 b 70O BURETBUR 775 4% 5 /1> Eppendorf
R RS L (1000 r/min), AR JEAE FH A% VS I
AEMEIRV, FETEKRE R v=V/120 s, RAR
MK KRE R (v 5K ERRMLR
R, BIR RS SKE (L) =VIAP; MELERG,
M 2 A RE s ) T A AR P AR AR R A
B, H Epson V800 AR R NCHR RiATFIH,
R WInRHIZO B4 A iREAR . MR R
FRBERERESSH, RAEHRHRAESHE, HTit
HT IS

D
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L=k (2
- LP
Lo Fmar 3
—_ LP
Lp= fAaR (4)

A L MERARK KR (m/ (mLh MPa)); Ly
AR S KE (em? (mLh MPa)); Ly, HH
REARARRIGKZE (ecm¥ (mLhMPa)); L, iR A
SKE (mUL/ (hMPa)).

P IR R FEME 105 CHHE AT, 75 C
ST, R 1/10 000 KFARAIB R, SRR T
iR, FErEREL, RO

WREt=RATREM EFTFRE. (5
124 REFED

TN 5 MR/, R AR BT 1 em A /)
B, MH0.3 g ANELET, REMA 0.4%1 510
= ZEFEPUEMECTTCOA0.1 mol/L B R 22k (pH=7.0)
% 5 mL, RMBEMRARTEERA LRER S, &
T 37 CHEMANMGRIERFE 3 h, FRARDIKEE (4O
). PR EJE, SERIIIA 1 mol/L HoSO, ¥R 4 1k
S8, UYL R 20 mL FEEERER 4 h, HU EiE
Wi 485 nm LLfh, AR R D RE R B R,
125 st A AR 64 R, K. Na'&

BAMCHFENLEI 3 AN EE, A EEHL 10 R/
2, FHh BTSN 0 E TR T 105 T
H 30 min J5, 75 CHLFRIEFE . FHAFE AT
B AR, HAEEHRE 0150 0 g i, RH

% - 4

HRE/em
= =
o (é2]

S D+S
sl

() Pk

H,S0,-H,0, W& . FIH AA3 sl #rid (Seal, 7
DI 5E N R RR IR A R, A KB 6T (FPE5O,
HED e NIRRT Na's K&,
1.3 #iELIE

RIGHHR A Excel 2020 #4470, KH
Origin 2018 1EF; X DPS v13.5 % A B4R A4 33047
Gitoartr, RHE/NEEMEZ R (least significant
difference, LSD) 5% P<0.05 /K V- EMIEEME: N
TSR SRR AR Z B R, Tk H g
R RGBSR, L4 NMEEMRE (X)),
A (), HRZRIE T (x3), R (x0), HEAE (X5,
ARAHXS 5 7K (%) FEAHXT B 7K F (%7, 4 N-F(xg),
4 N-HR (XD, KF - (X300, KP-AR (x41), Na™MH- (x52),
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BATIZD A 8T o B3 77 72 0 BT R A 6o [
A5 D A IR IAREE W e A R B

2 BRE5h
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Fig.1 Effects of water and salt stress on plant height and leaf area of wheat
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AT A ER A X . 5 CK AR, /K5 hia.
Eh 2 e K 50U i a SN 2 Gy T A A
SRR T 8%, 4% 42%, HAbMEZEREE, 5
CK ML, /NEYITIR R A A E E LK S iE oK
ER U Bl 2541 T 230 B35 PRI T 8% A1 34%, {HiER
SrE N R s EE I T 0.7%. K
I 5 e AR SR E N L A KR
53 A FFAR 4% 9% 52%, F & 1 K& 7379 B 12%.
13%7F1 75%, M1 Na'/K 75 3% 128%. 352%,
MR A Na' /K 5 38%- 140%7F!1 486%.
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Fig.2 Effects of water and salt stress on the relative water content of leaves and roots of wheat
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Fig.3 Effects of water and salt stress on ion content of wheat seedlings
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Fig.5 Effects of water and salt stress on root activity and root shoot ratio of wheat seedlings
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Fig.6 Effects of water and salt stress on root hydraulic conductivity of wheat seedlings
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B FH 7K i3 2 30077 HoCly iFR, TSR Ha T
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biochar at weight ratio 0 (C0), 1% (C0), 2% (C2) and 4% (C4), respectively. Each biochar amendment was
associated with three irrigation treatments: 4 200 (W1), 5 100 (W2) and 6 000 m*hm? (W3). For each treatment, we
measured the advance of wetting front in the column, cumulative infiltration and infiltration rate, as well as water
distribution in the soil. [Result] Biochar amendment enhanced water infiltration, with the enhancement increasing
with biochar application amount. Compared with C0O, C1, C2 and C3 increased initial infiltration rate, average
infiltration rate, steady infiltration rate by 6.5%, 22.8% and 32.0%; 6.9%, 16.8% and 21.4%; and 1.4%, 38.6% and
40.9%, respectively. After the infiltration front crossed the top 20cm of soil layer, compared to C0O, C1, C2 and C3
increased the cumulative infiltration by 5.0%, 6.0% and 9.8%, and soil water content at the column bottom by 1.2%,
4.5% and 6.3%, respectively. Overall, the cumulative infiltration increased with biochar application amount. On
average, approximately 63.6%, 53.3% and 46.6% of the irrigated water in W1, W2 and W3 was stored in the soils,
and the capacity the top 20 cm of soil layer to hold water increased with the biochar application amount.
[ Conclusion] Amending clay soil by cotton-stalk biochar improved its ability to store and infiltrate water. The
improved ability of the amended top 20 cm soil layer was positively correlated with biochar application amount.
Water percolation and evaporation was affected by irrigation amount more than by biochar amendment. Our results
have implications for improving physical quality and productivity of clay soils.
Key words: cotton charcoal; wetting front; soil moisture; winter irrigation; infiltration
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Combined Effect of Water and Salt Stress on Growth and Root Hydraulic

Conductivity of Ultra-high Yield Wheat Seedling
FU Yuanyuan®?, SI Zhuanyun?, WANG Xingpeng®, GAO Yang?, LI Qian®,
DING Xiaohui®, YANG Na?, ZHAO Shuzhen®’, WAN Sumei'’
(1. College of Agriculture, Tarim University, Alar 843300, China; 2. Key Laboratory of Crop Water Requirement and Regulation,
Ministry of Agriculture and Rural Affairs/Institute of Farmland Irrigation, Chinese Academy of Agricultural Sciences,

Xinxiang 453002, China; 3. College of Water Resource and Architecture Engineering, Tarim University, Alar 843300, China)

Abstract: [Background and objective] Drought and soil salinization are two common abiotic stresses facing
agricultural production worldwide. Plants develop various strategies to grow under these stresses, and the purpose of
this paper is to investigate how winter wheat at seedling stage adjusts the hydraulic conductance of its roots as a
response to change in water and salt stresses. [ Method] The experiment was conducted in hydroponic culture, using
the ultra-high variety Yannong 1212 as the model plant. Water stress was created by polyethylene glycol (PEG) and
NaCL was used as a proxy for soil salinization. There were three treatments: 2% of PEG6000, 0.1% of NaCl, and 2%
of PEG6000+0.1% NaCl. Wheat grown in Hoagland nutrient solution without abiotic stresses was taken as the
control. For each treatment, we measured the root hydraulic conductivity and analyzed its relationship with
environmental factors using stepwise regression method. [Result] (D Water stress and salt stress, working alone or
in combination, reduced plant height and leaf area significantly, though the level of the significance varied with
treatment. 2 Compared with the control, water stress and salt stress working alone increased root-shoot ratio by 12%
and 14% respectively, while their combination reduced this ratio by 6%; 3 Salt stress and water stress, working
separately or in combination, increased Na'/K" ratio in both leaves and roots, despite that the effect of water stress
was not significant. 4 Water stress and salt stress and their combination significantly reduced total nitrogen content
in the leaves, and reduced the root hydraulic conductivity by 58%, 51% and 93%, respectively, compared with the
control. [ Conclusion] Water and salt stresses reduced root hydraulic conductivity of the wheat at seedling stage, and
the leaf area was positively correlated with the root hydraulic conductivity.

Key words: water and salt stress; super high yield wheat; K* content; Na* content; root hydraulic conductivity
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