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Bricf Introduction

The book deals mainly with the forma-
tion and deveclopment of source and sink,
formation‘ of wvascular bundle system,
translocation and distribution ol nutrients
absorbed by roots, quality and type of roots,
rcgulation of grain nutritional quality, and
high yiclding cultural techniques in wheat.
The rescarch scicntists, professors and tech-
nicians involved or interested in wheat sci-
ences will find much useful information in
the book. '
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STUDIES ON THE RELATIONSHIP OF
POTENTIAL SOURCE AND SINK
TO YIELDS IN WHEAT

Peng Yongxin Feng Chaonian Guo Wenshan Yan Liuling
( Dept. of Agron., Jiangsu Agric. Coll., Yangzhou 250001 )

ABSTRACT It could be scen that yields were significantly positively correlated
to the size of potential source and sink according to the research on the processes

of source development and sink formation in wheat (Triticum aestivum L.).



1. The rclationship between leafl area index (LAI) (p) and the days after seced-
ling emergence could be expressed as the model:

(l+bll+|}1‘2 'l'h!l] +h‘x‘}

y=e
Therefore, the development of lcaf arca could be devided into four periods: (1).
slowly—increasc—pcriod, from scedling stage to overwintering stage. (2). Stightly
—increase—period, from overwintering stage to turning green stage. (3). Fast—in-
crcasc—period, from turning green stage to booting stage. (4). Decline—period,
from booting stage to maturity. The paramecters of the model, for example, the
beginning time of the third period, the value and emcrgence time of maximum
LAT ang leal area duration (LAD), varied with the change of population types. As
a result of that, biological yield (YB) and net assimulation rate (NAR) changed.

2. Potential source was the material base of maximum productivity. By ana-
lysing the amount of accumulated dry matter before and after anthesis and its
contribution 1o grains, it was probably correct that 25% of accumulated dry mat-
ter before anthesis could be transferred to grains and all accumulated dry matter
after anthesis could be transferred to grains during grain filling stage. The theoret-
ical maximum valuc of dry maticr for grain filling could be calculated by the for-
mula: weight of dry matter at flowering stage X 25%+amount of accumulated dry
matter after anthesis, which could be called potential source simply.

3. Potential sink was the theoretical maximum value of grain yield. The
number of grains per unit area was determined by the size of source before
anthesis. The total grain number (y) was positively correlated to the ammount of
acumulated dry matter before Mowering (x), y=—363.9821+2.038x(r=0.8800" ).
The filling degree of potential sink was mainly determined by the potential source
after anthesis. The relationship between grain weighi (¥) and potential source
occupied by one grain (x, mg/ grain) could be described by the regression equa-
tion: y=8.2941+0.9969x(r=0.8275" ") and utilization percentage of potential
source {r=0.5927""). Il the utilization perccntage of potcntial scurce could get
100%, maximum grain yicld would be obtaincd. potentiai source and potential
sink had the equal value, each of which could represent theortical maximum value

of grain yicld.

KEY WORDS Wheat; Potential source; Potential sink
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y=e Fig.1 Leaf area index changes of different
%E?T_\-- ﬁiﬁzﬁﬂﬁ. Zfijiﬁllil “ﬁf]\'«.‘ﬁk' populations
H“EF”E%?&E‘M‘J#?W%{‘C%. X‘lfj\ﬁ 1 #ABIK Too great population
ﬂf}ﬁ?ﬁﬁﬁﬂ‘?ﬂ]ﬂﬂﬂ (m]' :-_‘El). 2 W™BHK High yield population

3 #/PEHK  Too small population
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375 FRBEFHIL 910, BTFE 1 0hEIME, LT BEARIE: Wi s RHE N BOR g
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Tab.1 Regression models of LAI and growth period

LEY PHkAR B s
Cultivar Population type Models
b T 1 y= 10042+ B0419x — (1904 x 10" Mx? 4 (25799 % 10 %3 — 09859 x 10" "y
: 00 Sma =
BFESsS #7  Highyicld = o [=00614 +0.02193 - (1343 x 10749 +0.8779 % 10”9 — (1.2360 % 10~ ')
Yangmai No.5 #%  Too great y= o[ —00191 + 007232 — (16340 x 107 %7 219218 % 10 9? — ans w0 ety
#t/h Too small y= e[_o_nm + 0.0226x — 5.5089 x 10~ 1)x? 4 (54339 % 10" 3d —(1.5002x 10~ )
HEF 14 =  High yicld y = et-oms +0.0255x — (63896 % 10 *3x” +{6.9378 % 10 3x* — (1 B919 10"t
. 4 _
Jinan 1 itk Too great y= e[—o.om +0.0354x — (318 % 10~ *1e® +(3.3002 % 10 "3 — (10097 x 16~V )e¥]
kX Ha HiR2 BB
Fnfh Population Turning point | Turning point 2 BXE(LAT) LAT max
Cultivar . Maximum LAIL i
¥Ype - - ; — emergence time
x(Day) y(LAD) x(Day) y(LAD
i 2
! 38 0.31 111 1.45 371 K
Too small Boot stage
. .
BESE ‘H . 41 0.49 115 2.55 7.42 Fy
Yangmai High yield Boot stage
No.5 X 42 038 85 3.42 9.10 st
Too great Flag leaf tip emergence
of s
T 1/ " 45 0.24 130 1.52 4.4 BZ}I??}
s T ey
Jinan 14 i i 44 0.65 129 2.79 7.7
High yield Boot stage
it 2
x 54 2.28 116 3.39 11.21 #1273
Too great 2nd lcaf from top stage

212 FREFEHERFEVREEHEXAREEREEAENER
RIEE 1 RS A IR, MU S L FIERIZHEN x 8 4 (FR). B(ER
AL, RBEBRABY, WHEE LIRS AT HE SR, %5 ok g
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(LAD) FF# 2. AN, dPRE—LZFEFTHN LAD MTYHEHARE (ADM)
HR B AAREMEE KSR, HR&MHE 10 L, JT LAD it ADM #53
Bk, ZHH ADM EHB T, EFER, LAD fl ADM HE(E, SBEOFNIEMT
VFRRREL; BEBRPPrHE R, FHERTR, —ERFEFILE
WRBHREHE, NTAZMMKT LAD, RE THEH ADM, NFERERFER
T Bm M R, '

F2 METRBEEEEANEN LAD JIADM (5%£5%)

Tab.2 LAD and ADM at different growth stige (Yangmal No.5)

BT W3R PA-FFIE FHE-i R

Seedling emergence—elongation stage  Elongation stage—Anthesis Antl_lcsis—M aturity

Population
type LAD ADM LAD ADM LAD ADM
i
350.61 72.60 1510.24 467.93 780.52 191.46
Too small
HF 509.48 134.49 2374.29 786.80 1571.16 407.61
High yicld
XK
969.80 246.00 3012.40 671.47 1280.02 270.94
Too great

i: ADM THHBER.
Note: ADM accumuiated dry matier amount.

213 FREFPHHXGEERHRRARMIER
N — @R T EICE B R RN AR FERHE, BHAEBR WA ZRS, Y RE
WERHFA. HE 3. 400TTH, SURHENRE I KTAETE. XS8R, 5
At B/, B EEE, BT RHATDECRE, ERNXEERAT TR
MIEFE A, NIRRT REMCAME (R5). 1988 Figdk 5 /g2, EFHMN,
B BHAR B 3 A BRBEY55K 8.23mg / dm®h, Tt ARHA(LN 0.85mg/ dm*h, B
F2 9.67 4, 1987 SEPIHME 11.27 1, HRBEARFARBILE™RHER 16.95%. HIlL
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Tab.3 Leaf quality parameters (Yangmai No.5)

it x B em)
piedr ¥ 3i0) Leaf blade length X width (cm)
Population type #nt 2 0t 3t
Flag leaf 2nd leaf from top 3rd leaf from top
#™ High yield 24.79%x2.03 26.00% 1.80 22.43x1.64
X Too great 23.05x 1.81 25.35x 1.66 25.81 x 1.58




B F

— #B (mg / em? 1) HHRR A R(mg/ cm’ i)
HRE Leaf blade thickness (mg cm ™2 leaf™) Chlorophll content (mg cm ™ leaf™)
Population
type &nt #2n B ot # 20t 3t
Flag leaf 2nd leaf from top 3rd leaf from top Flag lealf 2nd leaf from top 3rd leaf from top
(o288 4.416 4.966 3.838 5.036 4.652 3.889
High yield
X 4.020 3.330 3.350 4.200 3.554 3182
Too great

F4 METEBENHRAXARBEEARY 5Es58)
Tab.4 Leaf angle and light—receiving coefficient of different populations (Yangmal No.5)

LMD
WXRK
Bk Leaf angle (degrec) )
. - : LAI Light-receiving
Population type #int %] 2 it f# 30t .
coefTicient
Flag leaf 2nd leaf from top 3rd leaf from top
. E?_: 52.0 39.0 46.0 7.482 0.584
High yield .
"X 59.5 47.0 52.5 10.050 0.683
Too great
RS NEAEABEFEPEEHRAXREE (BESS)
Tab.5 Photosynthesis rate of different populations at boot stage (Yangmai No.5)
. KA RECFHHE mgdm™n™")
sz H 1 A 3R ‘ o I
BHERR Photosynthesis rate (mg dry matterdm™ h™")
Mecasuring datc  Natural light : —_— —
] . Population type {2yt & 2 nf 3 nt
(y.m.d) intensity
Flag leaf 2nd lcaf from top 3rd lcaf from top
. EF 20.59 15.92 3.37
. High yicld
1987.4.13 7.2x10°Lux .
18.00 10.10 0.03
Too great
H*:F W 18.47 13.90 8.23
igh yic
1988.4.14  8.4x10*Lux gﬁ;
17.03 10.03 0.85
Too great

H& 6 RuLAE N, S/MPHEERRAR, BREFHMEFRMLE (NAR) &H,
HHET-AHEARESLTHEAEERK, SR4EY-RRH 732.08kg; HARHEA, &
RATP IR BB, ERMWMEHFEE X 704.98kg, He1 T HEHMES RHET JE %
ft, NAR BR{E, BE TEHRIE 1188.41kg, XKAXLBNEETE, EF BRI
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