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Changes in precipitation and average daily temperature in the test field during the test period
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Tab.l Division of different growth stages and planned wet layer of triticale
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Tab.3 Basic information of weather and crops during triticale growth period
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1k [a] 20211014—20211105  20211106—20220325  20220326—20220425  20220426—20220525  20220526—20220616
I ja)/d 23 140 31 30 22
2m & Uy/(m-s™) 1.64 131 2.49 1.56 0.41
B/ AR RHpin/% 16.88 14.53 10.84 24.35 27.18
kR E/m 0.11 0.38 0.49 0.93 132
f%K E/mm 24 0 2.8 62.3 352
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Tab.4 Basic meteorological and crop information of oat growth period
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2 m & KUHE Uy/(m-s™) 0.72 0.54 032 0.35
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[ 7K B&/mm 70.52 21.79 49.63 186.8
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Tab.5 FAO-56 Revised crop coefficients at different growth

stages of forage in two seasons
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Fig.3 Comparison of measured evapotranspiration and PM evapotranspiration of triticale (left) and oat (right)
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Fig.4 Relationship between measured K. and LAl of triticale
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Fig.5 Relationship between measured K, and LAl of oat
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Fig.6 Relationship between measured K, and SPAD of triticale

35



FEBLHEZK 23] http://www.ggpsxb.com

% 43 &

232 #A&
W 7 Fis, Ko 8RR k34 5 SPAD A8 4k
AEBL, P I Air B e A — %5, K, 5 SPAD AH2% 2% 0.64
(P<0.01) , HRMIEFEZEAKT. B 7 (b) etk
JFERN, T WIN SPAD 5 K, ALK — A,
(BRI BT AT A AT, IR T BE FH T 5% T 2= 11 2
K, RGN IRE B E ARG R S, SEPRARUR

40 90
35 | 1 80
30 | 1 70
25 | 9.1 .

20 ] igé
L5or { 30
10 20
05 Lo 3/ 10
0.0 0

0626 0711 0726 0810 0825 0909 0924
H

(a) M K5 SPAD AL FE

WERIZ, FRAE A HRRL TP 4k a8 Ke A1 SPAD
WEEREAS, $REPVEREE . TREBOUTEEY, EY &3
5 SPAD fRIEAHE, 7E SPAD Xy 50~85 [X [a] N K-
P, M H T B BRI 2 K IRy — S R iR
SR EEZY, BTl Ko 5 SPAD [ SPAD 34k
TR
3.5r ]
KCZO. 3 63 eO.UO}SPAD
3.0r R*>=0.50
251
& 2.0+
1.5+
1.0+

0.5

0 10 20 30 40 50 60 70 80 90
SPAD
(b) #E K. 5 SPAD I $i%k %

|7 EEKMED ALK K 5 SPAD X 7 B
Fig.7 Relationship between measured K. and SPAD of oat

2.4 T3EFEA (B) F{E4ZRs (T) &%= (ET)
SERIEES

W3R 6. K 7 Fin, WA HT/NEEZ 24 F W
IR R 44.8%. AE KA B K
BRI TE DI, T -], ERA-IR T g
FER R R N 93.4%H11 94.8%:; [ IR T ITLG,
INBTAEKHERE, ABOTEMIEYIE KR, TIEE
R AR 61.8%; kT -Hh AN R E R A K
AFEAEKIAT, LI RAE 22.2%; HhAE-XE],
b /N AT AR R, 24, (H R EAA R
PR, TIREONIRNE, TR E LY 13.8%. it
[FI A H B 5 7 () 28 B o A, A B AR () 28 Bl
YN HE AR E; SAFHHMNAREN
352.6 mm, R[EZ&HCEN 151.4 mm, BIE LG
B ZEHELT 30%, FTUMERIE I B EEEMFEEYRE

WIRIWERE , A )T FRAR /) B 22 2wk i /D E W &
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Tab.6 Changes of evapotranspiration, evaporation, transpiration, day and night evapotranspiration of triticale

Ak AL TR [ERURES [ESS ESE) R AT AR FAE-XIE EAEHH

2 LR 1] 1014—1105 1106—0325 0326—0425 0426—0525 0526—0616 1014—0616
ET/mm 40.2 81.0 98.2 134.9 149.7 504.0
E/mm 376 76.8 60.7 29.9 20.7 225.6
T/mm 27 4.2 37.6 105.0 129.0 278.4
E/ET/% 93.4 9438 61.8 222 138 448
TIETI% 6.6 5.2 38.2 778 86.2 55.2
H &l ET/mm 320 51.3 69.7 97.7 101.9 352.6
BIE) ET/mm 8.2 29.7 285 372 47.8 151.4
H &) ET/ET/% 795 63.4 710 724 68.1 70.0
BLIE) ET/ET/% 205 36.6 29.0 276 319 30.0
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Tab.7 Changes of evapotranspiration, evaporation, transpiration, day and night evapotranspiration of oats
SRS HilY-7)BE Iy BE-HCT - HAE-XE EEH

Ak 8] 0621—0630 0701—0722 0723—0826 0827—0926 0621—0926
ET/mm 40.2 141.7 2223 89.3 493.5
E/mm 39.7 112.0 70.4 15.0 237.2
T/mm 0.4 29.7 151.9 74.3 256.3
E/ET/% 98.9 79.1 31.7 16.8 48.1
T/ET/% 1.1 20.9 68.3 83.2 519
H &) ET/mm 28.4 102.9 157.4 64.5 353.1
A 1E] ET/mm 11.8 38.8 64.9 24.9 140.4
H 1w ET/ET/% 70.6 72.6 70.8 72.1 71.6
8] ET/ET/% 294 27.4 29.2 279 28.4
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Fig.8 Relationship between evaporation (E) allocation ratio (E/ET) and LAl among triticale plants
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Relationship between crop coefficient and soil evaporation in forage grassland

under sprinkler irrigation in Lhasa Valley
XU Bing'?, LI Xiang’, ZHANG Zisen"', REN Jie'? LI Zekun'?
(1. Yinshanbeilu Grassland Eco-hydrology National Observation and Research Station, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China; 2. Institute of Water Resources for Pastoral Area, China Institute of
Water Resources and Hydropower Research, Hohhot 010020, China; 3. College of Water Conservancy and Civil Engineering,
Inner Mongolia Agricultural University, Hohhot 010018, China; 4. Baotou Reservoir Management Center, Baotou 014030, China)

Abstract: [ Objective] Crop coefficient and soil evaporation are two important parameters for calculating
evapotranspiration in terrestrial ecosystems but they are dependent on many factors. In this paper, we investigate
their correlation for a forage grassland. [Method] The experiment was conducted in a forage grassland (Triticale
and Oat) irrigated by sprinkler irrigation at the Lhasa Valley. Evapotranspiration (ET) was measured from a
micro-lysimeter and the potential evapotranspiration was calculated using the PM method. The ratio of the former to
the latter was the ground-truth crop coefficient (K.). This crop coefficient was used to evaluate the single-crop
coefficient estimated using the modified PM method. We also measured the inter-plant soil evaporation (E) using an
in-house instrument to estimate the E/ET ratio. The relationship between K. and E/ET, as well as their dependence on
leaf area index (LAI) and SPAD were established. [Result] Using the correction method recommended by FAO-56,
the crop coefficient of Triticale and Oat in the Lhasa valley at initial, middle and end of their growth stage was
Keini=0.45, K. mic=1.22 and K_ .,q=0.49 for the Triticale, and K, ;;=0.94, K, is=1.16 and K, .,q=0.31 for the Oat. For
the Triticale, soil evaporation accounted for 44.8% of the evapotranspiration during the whole growth, and 93.4%,
94.8%, 61.8%, 22.2% and 13.8% during the seedling-overwintering, overwintering-replanting, replanting-jointing,
jointing-heading and heading-mowing stage, respectively. For the Oat, soil evaporation accounted for 98.9%, 79.1%,
31.7% and 16.8% of the evapotranspiration from seedling to tillering, tiller to jointing, jointing to heading and
heading to mowing stages, respectively. Overall, soil evaporation accounted for more than 44% of the
evapotranspiration and it is hence potential to improve water use efficiency by reducing soil respiration. The
measured crop coefficient and the ratio of soil evaporation to evapotranspiration were significantly correlated with
LAI and SPAD linearly or nonlinearly. [Conclusion] The measured crop coefficient, ratio of soil evaporation to
evapotranspiration of the two-season forage grassland are significantly correlated to LAI and SPAD. Adding a crop
indicator to the single crop coefficient can improve the accuracy of the calculated evapotranspiration. Through
mathematical models, the crop indicators can simulate evapotranspiration.

Key words: Lhasa Valley; sprinkler irrigation; two-season forage grass; crop coefficient; soil evaporatio

TR RF A

40


http://www.ggpsxb.com/



