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Table ] The meteorological condition in the growth period of alfalfa
T . e i ‘
& i AR B Tk 43 oAk D
Growth . LT . . .
period Sowing  Emergence Divarication Bud emergence Flowering Pod setting Reaping
—4E/ First year -
03-08 04-01 05-01 06-01 06-20 07-01 07-20
Wi A-H) Date(m-d) 7
5T Radiation( MJ) 258. 4 511.6 544.7 300.2 348.7 185.2  2148.8
=0CRUE(TC -
;ODCE:{(E'I( C-d 219.2 447 .4 524.4 388.2 468.8 217.1 2265.1
=0T accumulated temperature
[#7K Precipitation (mm) 12.3 8.9 33.6 35.3 31.2 17.2 138.5
] b R AL Duration( d) 22 30 31 20 21 10 134
TAHEAE Second year
02-29 04-18 05-18 05-28 06-18 06-28
HIH( H-H) Date(m-d) 2 2
4845t Radiation (MJ) 642.9 528.0 202.9 314.9 198.3 1887.0
=0C Bl C -
<OQC$/L{AE( C-d 370.3 426.1 172.7 350.0 215.7 1534.8
=0C accumulated temperature
[%7K Precipitation ( mm) 18.7 41.6 29.2 1.4 90.9
[B]FF K%L Duration (d) 49 30 10 21 10 120
K2 RNERSEMENRREDETHABRMFILR—0CHE) (T -9
Table 2 The heat condition during the growth period of
alfalfa and that of grain crops (=0C accumulated temperature) (C - d)
=7 b~ i~ e TFAE~ ok D
Crops Sowing ~emergence Emergence ~flowering Flowering ~reaping
H 1 219.2 1360.0 685.9 2265.1
Alfalfa
2 121.8 1058.8 720.7 1901.3
Wheat
ok 212.7 1916.6 1100.8 3230.1
Corn
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LA 2 R R B R Y e R R AL
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LA AR ISR, A AR I K e B8 B AUk s ST T 4
AR, JEHZ 0 B~ BB BL Alak6. 9~2. 4 em/d,
THAELAE Hom BEHE AR B/, 05 0.2~0.3 em /d,,
KALETE A AN e 43~ 60 em

R EEA R ET YY), 0 Z2FERIE,
Mo 25 AR R S ARZS R AR L
SRR E R AR BET S, B REEY) E R P
B R BeAE e a, L AR Tk 0. 20 g /d, 2
FAEATR 0. 23 g /d, —AFHERIEEfE Bk E2Em
HER S IIREE A AR A AR, B~ TR,
P Bt ESEY) B R BURIL Y 2. T~ 4. 7%, T4
PR 2. T~2. 9 1%, I E R P o 2R L B
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oy NARZE N T Hb b/ N EEY) B LA A0, 72~
L9L, THE I R0. 6~1.5, 2 FA KW E 15 H T UK
B2 BT IR A Bk B /4 NBRFERLE
AR 112, R R AN B AE 0.5~ 1.0 2 [a], %4k
HIE BRI B AT, EEEENAEY
B(y) SHB=0CBUR(x) Z BIfFAE S B B A AR
KRKFR, UETERN:
y Tatbx (h

TR L) RBC b OB X PR R (R 5) (¢ *
{EREER 0. 001 o fRiAS ) , PRI 1 A5 2 4F
HEIEEERNEY BRI, RE2FEEm
HRERPELAEAER]LANER, RHZFEAEMEREE
YR B2 Hd L KT 4R,
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Table 3 The accumulated biomass of first-year alfalfa

M H# Date (m-d)

e i ik T PR
iomass 06-08 emer‘;ence 06-18 Flowering 07-08 setfin Riopeness
06-15 06-28 07-2 9-10
£ 5 I Above-ground ( g) 3.22 4.40 5.16 7.86 8.08 11.22 12.24
Fresh T Underground (g) 0.34 0.67 0.82 1.45 2.12 7.06 14.08
weight 24k Whole plant (g) 1.95 2.87 3.40 5.38 6.16 12.17 27.04
FTHE EAboveground (g) 0.76 1.12 1.36 2.10 2.90 1.91 5.01
Dry S Under-ground (g) 0.13 0.21 0.30 0.58 0.98 3.34 7.07
weight Pk Whole plant (g) 0.51 0.77 0.98 1.63 2.43 5.25 12.08
FKT Plant height (cm) 13.0 15.0 19.0 27.0 29.0 46.0 48.0
4 Root length (cm) 16.0 17.0 17.0 18.0 19.0 20.0 30.0
it K %) 76.4 74.6 73.6 69.0 64.1 62.6 59.1
Water content of above-ground part
S K %) 61.8 68.7 63.4 60.0 53.8 52.7 52.2
Water content of under-ground part
HERR K %) 73.8 73.1 71.2 69.7 60.6 56.8 55.3
Water content of whole plant
W /(g
Above-ground/ under-ground 9.47 6.57 6.28 5.42 2.96 1.44 0.82
(fresh weight)
TELE/T(g)
Above ground/ under-ground 2.92 2.67 2.27 2.69 1.19 0.57 0.71
(dry weight)
Z0CHE(T - q)
Accumulated temperature 1334.5 1469.0 1534.3 1774.3 2005.7 2453.0 3389.8
( /()°C)
x CHEERUEREYENE
Table 4 The accumulated biomass of second-year alfalfa
i 2 Pk nE T Zhe WX OFPRLA A
e B 1 L : . ) .
Divarication ~ 05-08  Bud emergence Flowerin 06-08 Pod settin Reapin Ripeness
Date (m-d) g J g g
> 04-28 05-18 05-28 06-18 06-28 09-20
¥ #E I Above-ground (g) 17.7 41.9 43.3 50.4 57.3 69.9 73.1 80.6
Greer Underground (g) 27.4 37.4 47.2 57.3 64.2 67.1 72.5 93.6
weight ##k Whole plant (g) 45.1 79.3 90.5 107.7 121.5 137.0 145.6 174.2
FH I Above-ground (g) 6.6 13.4 15.4 17.1 19.9 24.1 25.7 33.7
Dry R Underground (g) 10.2 13.7 17.7 22.9 27.6 32.9 36.2 16.8
weight 1 Whole plant (g) 16.8 27.1 33.1 40.0 47.5 57.0 61.8 80.5
k% Plant height ( cm) 5.0 29.0 39.0 45.0 48.0 50.0 52.0 54.0
K Root length (cm) 80.0 85.0 88.0 95.0 100.0 102.0 108.0 134.0
Al 3R (O
SR %) 62.7 68.0 64.4 66.1 65.2 65.5 64.8 58.2
Water content of above-ground part
<Ak 2% Y
Ho R E K %) 62.3 63.4 62.4 60.0 57.0 51.0 50.1 50.0
Water content of under-ground part
Al %% O
BRRE KA %) 62.7 65.9 63.4 62.9 60.9 58.4 57.6 53.8
Water content of whole plant
fE /R
Above-ground/ under-ground 0.65 1.12 0.92 0.88 0.89 1.04 1.01 0.86
(fresh weight)
T&E L/F
Aboveground/ underground 0.65 0.98 0.87 0.74 0.72 0.73 0.71 0.72

(dry weight)
Z0CHIR(TC - q)
Accumulated temperature 322.9 636.0 787.1 1012.7 1189.7 1377.5 1633.1 3112.5

( 200G
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Table 5 The parameters of accumulated biomass of alfalfa simulated with accumulated temperature

Y a b R F

FiR fif T 14EH: First year —10.19 0.00698 0.98 138.7% %
Fresh weight of root (g) 2 4E4E Second year 25.70 0.03564 0.99 283.1""
Wk it T 1 4E% First year —15.68 0.012043 0.98 122.27 %
Fresh weight of whole plant (g) 2 £ Second year 57.68 0.043633 0.91 30.277
BT E 14E7 First year —7.93 0.005648 0.98 124.4%
Dry weight of whole plant (g) 2 #FH: Second year 16.65 0.022896 0.95 58.2

wOK L4/ First year 6.82 0.006368 0.96 59.63"
Length of root (cm) 2 M Second year 4.2 0.019682 0.99 667.3%
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Fig-1 The variation of soil water content of wheat,

corn and alfalfa fields( 0~50 ¢m)
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Table 6 The water use efficiency of alfalfa and grain crops

VARESIERT  2HREREE L

(% * FoR(EEON 0. 01 1

oA Fi Second
irst-year econd-year
ftem alfalfa alfalfa Corn Wheat
IR F 2%
Water use 15.8 20.5 8.1 7.3
efficiency

3.3 TIRTEMNRELNR
TIETREREAEAEY A RF KRG, e —ZK
(i = IR B AR, (T BRI SR
KRAFEK B TR HIRHZE K BT ERE
TRy BT RBAF MR . ERUE L M TR
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A study on estimation of water utilization

in field of alfalfa in southeast Gansu

PU Jin-yong''» YAO Xiao-hong’> HU Li-ping’» XU Yan-ping’» LIU Caihua’» WANG Li-ping’
(1-Institute of Arid Meteorology, CMA s Lanzhou 730010, China;

2. A gro-meteorological Experiment Station of Tianshui> Tianshui» Gansu 741020, China;
3. Qingshui Meteorological Bureauw, Qingshui, Gansu 741400, China)

Abstract: Based on the results of experiments, the process of biomass accumulation and soil water

consumption of alfalfa has been simulated with mathematical statistical method: so as to find the character

of its accumulated biomass and the law of soil water utilization- It was discovered: before blooming: the

accumulation of biomass of first-year alfalfa was mainly concentrated in the above-ground part, and the

ratio of above-ground to underground dry matter was 2- 92; but after blooming, the accumulation of

biomass was turned mainly to the underground part, and the ratio of above-ground to underground dry

matter was 0. 57. The soil water storage in the field of alfalfa was less than that of grain crops, and the

water consumption in the field of alfalfa was larger than that of grain crops- The rate of soil water

utilization of alfalfa was 2- 1 to 2.8 times that of wheat, and 2-0to 2.5 times that of corn-

Key words: alfalfa; soil water utilization; estimation



