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EhEAEEESENH"

REm , S5, WAL,
CHOR BRI 5 S RIS RABIUIT, Hlt &1

m =

KB R BEHUX 70, 7 H B o SR M DT T b e DR AN [R] B 2 v R ™

=. mRFTIEkSERm"

FHR, HRE, FEE

747000

Bl TR SRR A3 B 5

SR LRI T R EAT LA, B 10 em FOFBKERAD, BRI, AR, PRRRT HAR LSO IRAN P R

w, H X R 14.07% (P<0.01), fhFithitt. B2 15 cm MK ORIHRE 9 A6 &N 1.43 kg/(mm-hm?); B 225 A

10 ~15 cm BN PAL,  BE Al BLFE/K SCRE IR 23 7 MBS0 2584 ST 280k

KEER:  EWMORTE K W KORIANCE; FEKE
PESES: S$567.23°9

SRR (R tanguticum] Maxim.ex Balf) J&2
%} (polygonaceoe) K#iJ@ (Rheum), AR,
KB R “IESMRE) 22—, P2 IR
g Hl, RREFELRR M2 —. R
PO KB ORI, HAT R 202 BRR
fIEY), WK, KR, Koy, AR EM
Koz s, HAE N buw. bugg. bum. &%
MR CRIFRIIAS 2534 ™), AR SCRIF RS, iy
FERB A Z R FE R gy, HARILH A%
(R A2 RS PRI ST ORARAE T o R b R R S AN T T
B2 T HL A A2 D REVE ORAE S SR (0
a1 B JORE, BRI S BR s K FDE G N, RAREF A
TEUE A E ] b . KILCK, KRB A —E
MG LR R, HBHERA RGN RY, &
B KAL) e . VR T BBk 44 5t 24, 3L
iRk E ORI NSRS, K03 S =
(RIAREE B AE A o I Y A0 ke KB i 27
5y SRR S, R Yy T AT’

, HRIRN, SRR R R SAN IR B £ g B SR
A 3K 73 M TR TR WARTE . ARl i
X JE R B AT 2R AR T, AN [ B s R L
KRR . FeKEE PR U, R 3E
LI R B B R, LA A R B S
((SERIP TP

1 #MR57E

1.1 R X B AR

TRE T 2010 4F 4—11 JAEH N RBINE 27 B s 24
MR AR 5 T AT o 56 H A T 102°54°E,
39°59'N, “F-¥JifEHk 3000m B L, EHSIE 1.7C, K
i Jeg T S A, B ZE K, AR KR 547 mm.
A FREZK B 24.85%, Kb T HN B m SE IR X, ik
MR ARV SR R AL, 3N ey Ll
)t BT R X AL 2 MY R R, AL A
o2, SR 138.6 g/kg, IRIGHE IR IR PR
NE

F 1R IEERIE L IEIR

Table I Basic physical and chemical properties of tested soil

IR NH,"-N NOs-N O R e pH {H LSV
(cm) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/kg) (g/em’)
0~20 5.83 39.31 17.31 0.45 1.11 7.06 1.52
20 ~40 8.41 27.12 9.70 0.62 1.02 7.35 -

40 ~ 60 6.72 11.15 3.44 0.30 0.78 7.64 -

ORATH: HFELEKRITE (2010GA860031). HiN A HE TR FEREATH (1112B-05) FIH i B HIGG

* JWIEE (lingfa99@yahoo.cn)

Bebi KT (10-17) %),

FEF TR NS (1975—), L, HRBEVEA, Wid:, JHl, EZAHZHHEYHSE. E-mail: heshuling2010@163.com
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1.2 REESE 1.5.4 BNz L ZZBUR E 0 & 24

IR R A AR AR A RS R
K4m, %3 m, & L5m. MEEFRMIHEANEK, K
Bl W SKE HZEBAGNE, FHE T
BRI . RBOUREH R 0.5 m JE0RA, 1E
FHYP 0.5 m, P[RS S AN 2000

1.3 RIasR
I AEEE N HA BBV A2 B i 98 L3S R0

BT H G = M B I — RS, 2010 4F 4 A
15 H#RTIREAZSCP, BN A KL 30
t/hm? S ER 4% 300 kg/hm?, T4 .
1.4 R

6 HIRA RN S 2 40 om BFEEAT 222 4L
o RECR FHBEALX 4%, LR EE 30, 20, 10,
5 em FIAEE (CK) 5 AR, AL EES 3
Wo TANZRBOCH 1 MRK/NX, FE15 MREA KB
A, BE/NX FERRAT HE 40 cm X 40 cm BS AR, BN XRF 150
o 11 HIEA/NX IR E VHEERR = 5, 55 /N HUR Ay
FERBCEERE Y 10 BRI E AR iR S S G fadn AR

W KR KEEFBSE R EER, ARXNTE

FREART =5, FFhE AR,

1.5 EENEHTHESHZED

1.5.1  BIEABURE CRAMNENE. A=
P=(M,-M)IV (D

X, p K FHEEABUR R (g/om®): My AR TITR ()
My IR JIRUET EIE R (2)s VIR IR (em?),
1.5.2 BEEFESKE SR LA -HE TR
Ee AN

0=M,/M, 2
A, 0 O FEETE GKE, My F My 53 AR
AT LE (2.

1.5.3 [&H& T AR RIS H 5% 200 mm [ R
BEHE
%2 EHBAERES

T PRV K AU IB T K, R FH BT AR B 1) 7K Al g

ARBREE (), JIHRFEESRRE (mm). A3X8:
P,=P,/S x1000 (3

KA: Py PAT S PR EREE SR (mm) ARNE

i (m) FZEBLRERTR (m®.

1.5.5 RB{FREERMER KSR, K3, Kk

2 FR S (10 52 772 2 IR SCHR (5]

1.5.6 HIEOKEHE A8

AW=10XH,;p; (0~ 0;1) (4)
A, AW N HEE KB E (mm)s Hiy pin 6, F1 6,
YIRS IR (mm) . HIEABURE (g/em?).
THEL T B A FI 25 A T S K S (%)

1.5.7 FekE AR h:

WC=R+I-P-AW (5)
X, WC. R I. PHIAW SR KR, BN E.
WM R BIREM KB E (mm).,

1.5.8 JKAoRMHHME  AAh:

WUE,=Y/WC (6
Kb, WUE, KSR (kg/(hm*mm)); Y b fH
W T AE P (kg/hm?) ;s WC R FE/K B (mm) o
1.6 KRS

7

K H DPS7.05 Gevl 2+ -t A7 07 =500, K
HH 2% (Duncan) VR T2 E LK.
2 HRE5H9
2.1 EOHAXEEESEXNEKENEMN

e 2 BRI 2 S W R R R S B A I PR

K, FALHFE/K R A CK>20 cm>15 cm>5c¢m
>10 cm. B3 10 cm FIFE/KE L CK kb 50.67%, %
SRR B E KT (P<0.01), B 5 em AFFEK
s CK b 43.86%, 2= Sk BRIk (P<
0.01),

ExHIEFEAKENEM (kghmD

Table 2 Effects of kept bolt heights on water consumption of R.tanguticuml.Maxim.ex Balf

RE S (em) FEr (mm) #ls (mm) LI KAEAAE (mm) FEKE (mm)
CK 1156.85 48.86 248.84 859.15+7.26 aA
20 1156.85 39.74 556.83 560.28 +8.21 b B
15 1156.85 20.25 600.12 536.48 +12.44b B
10 1156.85 8.44 724.56 423.85+21.11dD
5 1156.85 4.38 663.29 489.18 £15.63cC

pai

FFEE NS PR FRRZE 7L B P<0.05 BF/KT, KEFRARZRZERIER P<0.01 2F/KF, FF.
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2.2 EEHAXEBESEMNKIFAMENRIG
3 RMW], F B AL K o B ORI B

T CK: M6 AmrE)E, 7—10 HEKY &N,

JE R KB AE 9 4 7K 4 I T 38056 B vy o A5 I 4

WIEHEEAZESER S Scm B EARNEE, HAKSF
MR 2T & G RARM A Es (p<
0.05), HJG/FEH 15 em>10 ecm>5 ¢cm>20 cm>
CK.,

*3 ELPHAEEESEMNIIEASF RN

Table 3  Effects of kept bolt heights on water use efficiency of R.tanguticum1.Maxim.ex Balf

FEmE (em)

KSR (kg/( mmhm®))

7H 8 H 9IH 10 H
CK 0.28+0.04 d D 0.35+0.03¢D 0.41+0.04dD 0.31+0.03¢E
20 0.57+0.04cC 0.67+0.06d C 0.79+0.04 ¢ C 0.61£0.06dD
15 1.04+0.09aA 131+0.07aA 1.43+0.08aA 1.17£0.06aA
10 0.85+0.07bB 1.01£0.05bB 1.11£0.04bB 0.96+0.03b B
5 0.70 = 0.06 ¢ BC 0.87+0.10c B 1.06+0.08 b B 0.79+0.033 ¢ C

2.3 EEHBAXEESSEMEF TR
R A GG, LA R R LB IR
MR K. ZRELALPEEE CK ARG, MR, ISR

W%, MR T AN S A n; H 2L 10 om AbHE
IR AR, MRS R Z . SRR T AR,
SAAIEL CK B0 25.15% 14.41%- 46.19% F1 14.01%.

R4 EEHAREBESEXNESIHRAFE

Table 4 Effects of kept bolt heights on economic characteristics of R.tanguticum1.Maxim.ex Balf

TRRK (em) 4% (mm) MR BRI (g/FR)

CK 14.11+0.20e E 22.75+0.07e D 2.33+0.58cB 136.90+1.19¢ E
20 15.44+0.06dD 23.70+0.33dC 3.00+1bcAB 142.31+£0.33dD
15 16.10+0.21cC 24.12+0.15¢cC 3.33£0.58 abc AB 151.63+£0.62¢cC
10 18.85+0.08a A 26.58+0.04a A 433+0.58aA 159.20£0.06 a A

17.10+0.15b B

25.56+0.09b B

3.67+0.58 ab A

15442+ 0.06bB

2.4 EEHBAHE

EXFREEMRRENTIE
E LI

R 5 WA REWI R K&

ZE Ik B B KF (P<0.01). KIEER. KIE.
KR HRESE 25 1] sy B CKO AR ksE n 0.16. 0.32

PR A I 2 A R, JEF R 10 em>5 em > 15
cm>20 cm>CK, B Z 10 cm bt CK ¥75~ 14.07%,

023 ANEA . KB R ZE R A GrE X (P
<0.05).

®5 ELBHAEBESEXNTR~EMRMRMZIE
Table 5 Effects of kept bolt heights on dry root yields and qualities of R.tanguticumI.Maxim.ex Balf

it 20 AN Pra PN KICH Ko %
(cm) (kg/m®) (kg/hm?) (g/kg) (g/kg) (g/kg)
CK 1.71+0.01dD 17083.33 59+03cB 89+03cC 8.7+04dD
20 1.78+0.01 c C 17808.33 65+04cB 98+ 0.8 bc BC 9.5+0.6cC
15 1.89+0.02bB 18 938.89 7.0£0.1bAB 109+ 0.8 b ABC 10.1 £ 0.1 bc BC
10 1.99+0.05aA 19 955.56 75+03aA 121+ .04aA 11.0+£06aA
5 1.93+0.01bB 19 252.78 7.2+02abA 113+0.2aAB 10.7 £ 0.6 ab AB
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25 TREESETESHAETREESHKASR
SLEES S
HI4 6 A, BT MO A S om 3
AW, KTRPREFKRZI, a7tk
EAFIIUR, A%, LHXRRRES (P<
0.01).

*6 TRFEESFKEZEHHEXXER
Table 6 Correlations between dry root yield and water consumption

of R.tanguticum1.Maxim.ex Balf

FE S (em) EIPEprpss KRR (0
CK Y=-16224X+ 33308 1
30 Y=-17248 X+35056 1
20 Y=-18402X+ 37341 1
10 Y=-19532X+ 39487 1
5 Y=-18764X+ 38016 1

3 g

AL SUEN PNV Y S TN EE IS Sl AN
AR, 5 R S AR R AR KR
B KR 22 D A0 SRR O (Vi g s WEE T 2
RN S KR, BEMSE A AR . AR
T A R A [RLRT A AT HEBE PR 45 1 T O RE K
TR A BN KR AR T, SRR
FEFE R EARR A 260 T, BB A FF KR AN,
FE 0~ 10 cm i [l N, FEZK R BEAA ot by K0 B 2L S8
I NN, 5 om B2 R FEAR B FE KR EE 10 em
B AT L AR BRI . AT W SURIED Y, AR AR IR K
EAEMFE R AUREEAE T, BT R B R AN
FE—E A, FE R B B 7 e PRS2
AHFFCH IR — GRS A Rt — D IEI . B
10 cm ARBE TR, HRAR. BARIR T EAFLSF IR
AURBEIR . KB E . Ko 3 ST RSy & BB K
PR R .

AL R W, AT W A N, Rl
R KRB RK 7 IR R BLOE T i i PR IR 3, A
BEL R 15 om (ORI R AR L. X450
A AR DR B UE A R A 5 24 FH K SRR AR
FEH M X, TR R U AL, 9 At
RS R R A KIS, OB R 21,

DR s 393 7K 2 R0 P 200 A e v o

JH RS R e R AR B (R R R AT B HLk ]
R, ARG R R B . HEMRZREE &8
R KB B R v L TR B g/, BT LSS e
i AR B AL R, AWFFTEE R L 10 em f B AL
Ko AEBEFMPEICR, T rBWia L
ZRELTEAT

4 £

R A 40 em m N BHT LB, JF
P B 22 AT 10 ~ 15 em AT Rt m =i, T3
IR R R S, JCILEAT AR AE AR AE R
(1 IERE K, 0 R T L A = R B T A —
EMTR SRS, B,
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Effects of Kept Bolt Height on Yield and Quality of R.tanguticum1.Maxim.ex Balf and on Soil Moisture

HE Shu-ling, MA Ling-fa, GONG Hong-dong, CHANG Yu-wei, YANG Jing-jun, YANG Zhi-hui

(Institute of Alpine Ecosystems of Gansu Normal University for Nationalities, Hezuo, Gansu 747000, China)

Abstract: The effects of kept bolt height on yield and quality of R. tanguticuml. Maxim.ex Balf and on soil moisture were studied in Gannan
plateau area by the single factor randomized block. The results showed that when R. tanguticumi. Maxim. ex Balf bolt was cut before flower in July
and 10 cm bolt kept, the water consumption was the smallest, economic characteristics such as the root length, the root diameter, root dry weight per
plant and yield were the highest, and the yield were increased by 14.07% (P<<0.01) compared to the control, and the quality was also the best. Water
use efficiency of 15 cm bolt kept was the highest and reached 1.43 (kg/(mm-hm?) in September. The optimal height of stalk kept was 10 ~ 15 cm
because it not only saved water, but also increased yield and quality.

Key words:  R.tanguticuml.Maxim.ex Balf, Yield, Quality, Water use efficiency, Water consumption



