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Effect of Different Degree Drought on Proso Yield
and Its Application in Yield Estimation

Xu Xuexuan Chen Guoliang Mu Xingmin

(Northwestern Institute of Soil and Water Conservation,Academia Sinica and

Ministry of Water resources,Yangling ,Shaanxi,712100)
Abstract

Based on pot experiment, Proso yield response to different droughts in five growing periods was analysed ,the
water deficits index (ri) and the drop productivity index (Ri) and the productivity response index (Kyi) were ob-
tained.

The results show that ;grain-filling stage was the most sensitive stage response to drought. When drought oc-
cured in the stage,the daily drop product was the highest and the water use efficiency was the lowest. It is also in
this stage that irrigation is the most effective. In shooting and anthesis stage ,the reaction between yield and drought
is very little ,The evaptranspiration(ET)in tilling stage is the highest,about 28. 6% of total ET. The normal evap-
transpiration in pot experiment was up to 185mm and in droughts was 167mm,and mean WUE was 0. 5Kg/mm in
the experiment of drought treatment. ri,Ri,Kyi were used to foretell the proso yield. The estimated result was very
close to the real yield . also the biomass response to drought was anslysed in the paper.
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BTFRELTEHXHIRKRENZ - ERL N EREKBEHE RS REWER 30%,
ERTERXKEBEL 0%, EREEFPEAERBA. HEMEXBEREE, EL-BETA
B, EhE S0 FERFHEIEFBMFET, THILERERKOFHIL 190 4,5 38%,4 3 4
—BETFRERAT HRONEARSREKSGEFEH,BLOTEMNRAEW, EEYRIEL
AEEEREX. WL KBE HRIETESRARTFHERES AN LT THR. LHKES
T SR R £ 87 A8 BT R RR F B BB RAR O T 8 0 B, (ELR X R R T B 3 BE o o 7 R
KA RS RTEU N ARIRBAET . FXCHHETAEDTRE R, FRKI>ERHGRE
B R AR EXHEY - R, AR AESZNAEREKIEEREHRTHRGEER
A K, Nfi HiEn . REFRMATT BEFRE AR BRILBHEKE. YRHROTF
1993 4 TR L B KB B Rt AT T & RKK.

— R SRR
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R AT EFBR K BER, RAARE TR EEFRBEUERNR ST RR
EERAMAE.

BRI A G FHEE 20cm, EO¥2 11, 5em, JE3:12 9em, KR 6 601em®, FH A 415. 5em?,
4 6.25X 10 °H/,

MEHRLEKRE 0~25em 13, L5 AL RIS EANEZMN . ¥ & 10. okg/Hi. ZAELH
1. 2g/em®, 0 FIAE 8 1. 344g, R & 2. 144g (34l N 3 14. 6kg/® ,P,Os N 7. 4kg/®) .
(ARt

EY BET P o KBEE. B 104k, 496 16 Ttk/H.

KA IEH G BRI FE KB4 5 K:00% T RMAK; TSR HEFHLKBERH 609~
65% ;PR A 509 ~55% RN 35%~40% . b T L E A, 7% 20.7%.17.3%.13. 8%
~15%.11.5%~12.7%.8.1%~9. 2%,

RFERHA: 4y 5 MERKEI B B4 8E 4R T —15H 76 3K UL,

SretEas 3 AR, B0 IANER. 5 MHBIREM AL 3X3X5=45, FRA
RAKIER #KE 3 &,381F 51 &,

G, GERENBEREEN TEFRIEHKMINERE TR ER)  HAKFHHR
FIEFEMSK BRI BERRAENPEZ AR TRBREFL THE™HEH.
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LEFFENTRARN (BEFEEENER FROBSTHETHEH R #R,.R=1—
Y./ Yo, FRBERBKER r ZR,r=1-ET./ET.. HEHES “EMTENRNATRR
HEYK, E8.K=R/r. RAFEMN EHHHBZRBCY TREE r — &K, B REE®R
Z, R HMAEKRERE., Y. —LR™E; Yo— EE K™ B ET.—ER#EKET.—E# K
WA REFEK. HIABSERTURHETEARTRERBE THEH AR IEH. ('3,

& D
#2 AP ARATEERETRFSERPWER

W AEX ¥R B (g) <X {0 BAMEK (mm) | 2FHEKmm) [TEHE
HE | B 8 HE |5 5 HE | g8 $82 2 (28 $8 HE K(mm)
B 27 7.84 7.61 6.51|18.76 18.41 17.50| 37.0 27.5 24.4 |172.9 156.7 149.3| 73.9
WA 18 7.66 7.32 7.03[19.56 19.05 17.96| 27.3 22.0 17.5(173.4 165.4 160.2| 45.8
kv ] 17 7.64 7.37 7.09{20.06 19.45 18.96|23.9 19.7 16.5 [159.9 152.1 146.3} 49.6
:$4 11 | 7.50 6.58 5.90(20.40 19.31 17.06|18.6 15.1 12.7 [177.2 172.7 167.4| 30.4
R 15 8.13 7.75 7.60(19.50 18.94 18.57|13.5 12.8 12.0[175.5 173.9 172.0| 21.7
ok 106 10.78 28. 20 258.2
w4t 106 8. 47 21.23 184.5
%3 BETFTFREEREFBE.-BREARE
£FH | B1¥ | ET./ET. r Y./Yn R |Y./Ya.| KR K, K, |k~k,
O} 0.75 0.25 0.93 0.07 0. 88 0.12
4} BE ® 0.56 0. 44 0. 90 0.10 0. 87 0.13
15/6~11/7 | & 0. 50 0. 50 0.77 0.23 0.82 0.18
@ 0. 60 0.40 0. 87 0.13 0. 86 0.14 0. 33 0.35 | —0.02
® 0. 96 0. 04 0. 90 0.10 0.92 0.08
Ry ® 0.78 0.22 0. 86 0.14 0. 90 0.10
12~29/7 ®@ 0. 62 0.38 0.83 0.17 0.85 0.15
@ 0.79 0.21 0. 86 0.14 0. 89 0.11 0. 67 0.52 0.15
@ 0. 54 0.46 0.90 0.10 0.94 0. 06
i~ ® 0. 44 0.56 0. 87 0.13 0.92 0. 08
30/7~15/8| @ 0. 37 0.63 0. 84 0.16 0. 89 0.11 0.25 0.16 0. 09
@ 0. 49 0.51 0.87 0.13 0. 92 0. 08
0] 0.93 0.07 0. 89 0.11 0. 96 0. 04
4 ® 0. 76 0.24 0.78 0.22 0.91 0. 09
16~26/8 &) 0. 64 0. 36 0.70 0. 30 0. 80 0.20
@ 0.78 0.22 0.79 0.21 0. 89 0.11 0. 95 0.50 0. 45
) 0. 83 0.17 0. 96 0. 04 0. 92 0. 08
AL 2 0.79 0.21 0.91 0. 09 0. 89 0.11
27/8~10/9 | @ 0. 74 0.26 0. 90 0. 10 0. 87 0.13
a 0.79 0.21 0.92 0. 08 0. 89 0. 11 0. 38 0.52 | —0.14
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M K, &, BTN RN R R IR L, R SRR 1 ~ HIER
Bt B/ RUTEAIAX T R B8R, il ~ HIEGRERE T MR PBOKIER - = 0.32,7]
R 30% B, Ml ~ HIEH B r = 0. 30F, R4 8% M ARG MK T, HAEE
Ky {H KEEFM,

AEYFEBREER Ky &, B AR K T AR
MEYFEOEREMEREE. MB~HEHMTRER
RO X PR EWAK, FERBM Ky >Ky, iEHZHE o
B AR B R B K TR R IR

FRAREFRIAN K, > K, R TRELWED™
BWRE, Ef— S W TR, EERNAK, - K,
= 0. 45, P FEHEH - = 0. 3, JOFR ™ BB~ E
HAY™RE 13.5%,

2 ARNH ARTERETRTFHEK. BR2 X 1o
U RFEARNPERAFRETEREWT, 2L TR R
KAEE 146.3~177. 2mm Z A, M5 17. 4%, FHEKEN 5| presprprmsk
161. 8mm, HHEMB—HEBBEZE, 24T K
BB, HIEF K 13. 0% ~20. 7% , LR B 52 5 X #E K w1 R0/ I EARTHA RS W KT 5
KA, AT B, AU KRR &L, T LK SR % 34K f5 1 RE /K s 2> i 53 B
R KA K S 25mm, T 24 BRI #EAKH Y 35mm,

#4 EFGK ERUKTREARS ARG HFEARE

40.2

0.4

0.6

HEEFH ey | 2% | WY mh—igig RK iR BE | K4S (kg/mm)
REU(ER) 18 27 18 17 11 15 106
ERHMEAKmm) | 26.2 49.2 28.3 44. 6 20.0 16.2 | 184.5 0.51
(%) 14. 2 26.7 15.3 24.2 10.8 8.8 100
A # K (mm) 1.46 1.82 1.57 2. 62 1.82 1.08 1.74
K 4 2 3 1 2 5
TREA (mm) | 36.8 73.9 45.8 49.6 30. 4 21.7 | 258.2 0.47
d5 (%) 14.3 28.6 17.7 19.2 11.7 8.4 100
H #K (mm) 2.04 2.73 2. 54 2.92 2.76 1.45 2. 44
w F 4 2 3 1 2 5
%5 BTEARTFEEMFHKS £ 3. IEH K TR fEK
HEHH | 28 (ke/mm) | FR (kg/mm) [ £ (kg/mm) T (kg/mm) TBEF BT BLAE K - Hﬂ%% ‘4 *
i EE 0.51 0. 54 0. 49 0.51 B 2 IE oK i SR s
WP 0. 50 0. 50 0.49 0. 49 T BT LK 184. 5Smm.
m—1% 0. 54 0.54 0. 54 0.54 HJ 1. 74mm, HA L1458
R 0. 47 0.43 0. 40 0. 43 — R i+ K E
xR B 0.52 0.50 0.50 0. 51 K. 3t b SRR A 66. 2%
E O 0.51 0. 50 0.49 0. 50 fy, K3k 122. Imm, K

H #E7K LUt B8 + 17 IE WAL, FOR OO SR B L HEOKAE 1. 82~2. 62mm Z[H] . BB 2.7
WIRE KR HE SFEK 10. 8%  (HAB R W™ ATk 109 ~30% . BBt #K LK 8. FEFER M
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KT, BEEKEEXATEHFEK, BFEK 2. 44mm, HEKK/MIFSER#K—K.
A ARFRITRBETEFKSES RS RY:EBFHKDE> N, BB HKESER
4 T 5 0. Skg/mm, H KK 0. 54kg/mm, /b g 0. 40kg/mm. F 40T HLHH:
OEFHBE, KIEEPH—RHE T RBEEMBRTR/D: QF RN L ETE, UEKHZ
B R RK, FHE Imm K3 E 120 0. 43ke, LT+ HIE MR w5/, 3 0. S¢ke, LLIEH
ftKiEE . S0 Ky H, B R N R ERPRK, il -5 YR/, KERTELHRIE.

= 5%

(D EFZSLEEHNTRORBER LR~

HE3.ELXASEFIX FEGBEN Ky XM R RV RS 8
W, &5 i E BN, KR RER TR 0. 21, PFETER™E 30% . BR/ETHER
FERL A, T3 {X 0. 08, 72 B 3K W B U, LBV VR R B X LA S BEARS TR /N (X 4 %%
~7%., REESEIRY ME-HEPTEIHY UKEREFE., £P7E Y EES
Ya fHE, A EY BN FREREFE - REE, BREYT BB E M TR RETE.
(D) BHRFELSH

HTFSABTHAEIHRERE, REPTELEHRBEELRR . SN FHE=ESH,
R SHENHURT EMHRKEHITHE . NR6WMT.

%6 FAMPARTEEEMEFFEMOARSR % Bﬁ%&ﬁﬁ?ﬁﬁ&
ey | ERK | BEGEEE LE AR %Fﬁﬁﬁ?‘*ﬁﬁ’ﬁﬂ#
F (ke | vg 8% FY | ke | ve | E6n] x  EEERM FHHETE

Py 27 0.26 | 0.37[ 0.85 | 0.48 [ 0.44 [ 0.48 | 0.67 | 0.52 H1.91%.1.00% . H K, ¥

w 18 0.56 | 0.78 1 0.94 | 0.76 | 0.44 | 0.55 [ 0.83{ 0.61 W™ EGFF Y. MmE+15
#—% 17 0.59 | 0.76 | 0.94 | 0.76 | 0.35 | 0.47 | 0.65|0.49 75 #3. H ¥ MK = 4 N

3
i | 15 oo logeloer ool ome o og O76% 5 9 & A
0. 48% AW R B IR

THIRZ AT+ eI/, H 0. 49% .

GENTR, BRI RA AR, B R = R TR 1020 ~30% . e+ HERI RS
B, XEHRGHNARINBE L -8 RIEERYIEK, BEF ENEERRE.
(DBRFRBHEATHEKE. SERFEKEESTEKEE

7 ETH#LEEYEERSEMTHEKE EKEE ZHIX KHBETFEEH

EE WE | 4EE | W M+ | R | mn | e RAKEEFEFRFHEN
¥k B (mm) 40.2 { 80.1| 49.6 | 53.8 | 32.8|23.5| 280 280mm, , i & X 3o 47 7 2
HAKHE (%) 14.4128.6|17.7| 19.2 |11.7| 8.4 | 100 fit K t% % T #E /K% 252mm,
FEAKBE (mm/d) | 2.2 30| 28| 3.2 [30]1.6] 26 1E 3 7K {2k 185mm., FEK

SRR E MR, S —EHAREA . (DERFG T DIIREFEARR: OB RBERE
BE (R ORI A58 5 (3% £ 5 8 SR PERE BIUR % BRI R RIS A B DRI (E 4 #E K L
BT RM. T R K T RS2 K H A B0 . &L 72 2 1K T 9 & B Bore A HUEE D4 HE, %4y
KEE®EFEORHFFERTOHEKE FERRERE T,

AT LA HE FEIEEFHIERKBRENBESE . AR 7TH K YVHTEKERS M+
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HIEWEKEKR,H 3. 2mm. BB A FEKE/D,H 1. 6mm.
(D BEFKRIEFD

et K = B (kg/mm) 5 f  HIER S AT HASEDHEX. FABRKHFITHUR
KEMHEARR DR, BERRE %KY, B Ak 32vke/ B EAASRBHFEEF. &
A RETZEXN PR,

HELALRSKEA (DORBEAKKET . KSEPHHR 0. 47(FEK 252mm), EEH #£K 0. 51
(¥67K 185mm) , & F RAL BT K 0. 50, 467K 167mm, 2824 0. 47~0. 54, #67K 172mm; F B K
0. 43~0. 54, 467K} 164mm; E % 0. 40~0. 54, FE7/K 159mm, (DERRE BT F LA H,E
IR RS EF S RAE R 0. 43, L HEMK 14% . HEYBFEEHENRK.

M RIS SR EE PRI R A

(M EREEFBEHIRA PO LA
PE it XK BE T AR A T, AR 8.

®8 BETEMES HY,BRHY,=Yr P/EQ)AXITIEM
E% 3 5 10 | R E 8. P— ERBEERMKE DI EREE

TR HATIERARCN 0. 86, {HFMEKITIER
FEMTERBEHRE: (D&M BREKX =R
R ERE; (KA REEDETF &
MEMBRR AR SR . AR T X PR R & L8 SR R ER 'R,
AR

Y. SB#E S (kg/HE) | 163 |270.8| 542 300
Yr YlE o (kg/®D) | 187 |311.7] 642

Y.=Y,-Q— R) 2)
ROAETHRHEZREF=L MR =K, - RB I ERE 3 mrerapmhiTEm
i BB sn N8 R BO, AR 06 BV AT I 25 (57K 5 78 R MK He 00
EERA—R), ES 3 5 10

ITIEAHH 0. 79 iTERRTFBESRENEME. 1rq | 10 | 21 | o4z

AE(7 P I RAGE A A TR L AT BRI oo e | aer | aes
RRAERFRTFEBER 3. 0E R L RBRA @R 8
AR SR Y B 200 I S K B Bk B o B 180 Koot Ri=x, - K, (8 U 18
HORA @R, AR, Hop Y ITERE.

(SR PV %10 [ 1982 4 0 B FROK SHS%
1962 5 1983 XS~ TR T [ W5 | BE AR | BREEDD

R EE xR TR fEW#EK (mm) 26.7 | 36.5] 15.1 |20.7]|16.1
B, W= 9k 68. 4kg. E#EK (mm) 80.1|49.6| 53.8 |32.8]|23.5
202kg. AN SIERMGH KR (% 0.67 {0.26| 0.72 | 0,37 |0.31

1982 4F 6~8 ABE T4 & Ky 0.3310.67| 0.25 10.95]0.38
5 0% 10 K (L 88mm. i HAEE R4 0,22 [0.18] 0.18 ; 0.35 0,12 69. 9

LA 6~8 JI T4 34%5.3~5 AFFKEL HE 64. 3mm, LI KR L BEF 4 K 4 KB4 SERE K
HEFE GG 2 FTWHHLEL, 1983 E A AETE 7 A EF PR IAT IS PR K (L 38. T, ] B4E XA T8
40% . B TATHIREKECE, RIS R AET HBE TR,
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1. 1982 FBEFEMIBIE. W& 10,1982 FERETFKMRA.
R PR = 4 B 4l Wl
Y = 247 X (1 — R)" i=1,2,3,4,5 =a2=5

RANB:  Y=743(kg/H)

ELBRE™ 68. 4kg 102 5. 9kg,iRE 8.6%.

2. 1983 FN AL ERE R YT ERETRE LB HYEER I M R=0. 22, WAKFN &
5K Y=247X (1—0.22)=192. 7(kg/H) .

SRR 202kg 2 9. kg, IR EN 4. 6%.

1982 IR 2 BRI 8. 6% . (MR BEF BRI HALZR T2 Z MW, M2X —f4™
BERXIRELRE D,

3. G LR, EHEBER AT EEZAPRER/ DN AREMANME. REMESEFTHL
KSR RIE LB EEHTHN . mMEMENRESETRBREDHEK RTRETE n, &EE
K, 98 R #7880 . X KHBE ORI TEKEFEEHEFEX.
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