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AN 7 i 25 A T A s e s PRI A AR ) i ) e

FE: [ERY ORGSR AT T A F 0K S Rh b AR A4 B A B R 52, i oK it i
B R AL S . [O7¥E] DAIRE 18 DR E KA AN G, WEWAMEEE (6 /A
Bi. 7.5 JIMRIAWD , e L2 R pINE 14 A3 B ZPRA 8 MR RMAELEAR, FIH 5 2001 S
(AR 73 AT 35 D7 AR AT T 2 v 7 it R O 3 R P IR RIS R e KSR BEE AR BERE I, oK S bkt b
PRAMIAR R A SR PR B AR bR NI, RO A MR ROk R R 2 e . AR N SR A N Y
REGR PR, 2l AR > 0 R T DR SR e YRR, 3 AR A X T AN XU
FERERET, O S LD A A BT 2 R AT TR R . R 8 B Al L A9, XX
rrn ME RO R T TIRBIR R B RFER, R T ERARARER S SR K. Zam R
P EHR SRR P BRI TR, FATVR I LI Z5AT T BRSBTS HOR T
HAB LR TTER AN, RARRTARECEX T B B A ook, TR e e 5K At B s st i
W EHROCR, AR A IR TR A R C, R R T ARBON G AR R A AR R CR AR,
BB TR Ty, PERIH E ARG, FEM B, B HE INAE AT TR R AL TR AR RLE 0 BT, AR R
PRE TURPER R, REMR m . ISR I A R R ik B SR T RS

REEW:  TOK; FMEEZ; MBS R, MR me s

Cooperative response of shoot and root traits in maize varieties with
different density tolerance

Abstract: [Objective] The study aimed to elucidate the response of shoot and root traits by increasing the planting
density, which provided a theoretical reference for the genetic improvement of maize with high-density tolerance.
[Method] We selected 18 maize hybrids commonly used in maize production in China and set two planting

densities (60,000 plants/ha and 75,000 plants/ha). A total of 14 shoot traits and 8 root architecture traits were
measured at silking and maturity stages. Analysis of variance analysis and regression analysis were used to analyze

the relationship between shoot and root cooperative response of density-tolerant and high-yielding varieties [Result]

With the increase of planting density, shoot and root biomass and yield per plant decreased, but shoot biomass and
grain yield of the population were significantly increased. According to the population yield under two planting
densities, varieties can be divided into four types, namely DH, HH, DL, and LL subgroup, mainly concentrated in

WARH®:  2022-04-10 BZHH-
EE&WA:
BRETTR: I E R
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DL and DL subgroup. Under high planting density, compared with DL cultivars, density-tolerance and high-yield
maize had more dry matter accumulation before flowering and higher harvest index. DH cultivars kept higher root
area and total root length while decreasing root dry weight, number of nodes and root width. Combining the two
planting densities to analyze the contribution of shoot and root traits to yield, we found that stem dry matter at the

silking stage, grain dry matter and harvest index at the mature stage had a higher positive contribution effect on yield,
and the number of root nodes had a negative contribution to yield. [Conclusion] DH varieties coordinated the

relationship between shoot and root well and the limited carbon resources in the roots were allocated reasonably. By
reducing the number of node root and increasing the root length and root absorption surface area, the root system
can efficiently absorb nutrients and supply the shoot growth of maize. For the shoot traits of maize, the source-sink
relationship was coordinated by increasing dry matter accumulation before flowering and dry matter distribution to
grains after flowering, thereby increasing yield. These findings provide theoretical support for the breeding of
density-tolerant and high-efficiency varieties.

Key words: maize; planting density; shoot; root system architecture; shoot and root coordination; response

FEAFOR B TR R T, 5 ALY B A A PR & 22 4 ) L 1Y 1 2045
(L2, FORAEEEAPREMARMEY, A RPB0EME T, Bam e s & B gt —
AHES P EITH B R E A, TR ERAMR R VEIR A e S B . A
PR EE T, TR B AR AR PR RAR I v P ) vl 2R Y. i AN 7] i M [ 3t b B AR 2%
PERAS e S 5P B OR R, R TUE A3 /N PR P AL, X ki
TR AR AL B AT BB R

Wt Pl S PR (Y 9 vy AELR S b _E /3t T BRI S8 S I JRIS), R PR R 2 22 1) R A T
[, FOKMR R B A LAY, BEE D> 1 ik 22 ] R R R0 3B SR AR, B R AR 17
o G HI L EASATR A VEDRAG AT O R 5 a6 & RER IR ISR, 2 R
PR ZEA 100, R E AR, PR AR R OR R R DR R (2R AT R L AR e AN
FRERUERI RIS, 8 R EA BN B A 7 AT 3 b AR L b AR 73 SO & B 97
I FIE R AR IS, ERR AR R I, ARG LR Y 3 L sy L ) B AR A R A e
AT, MRARREE “PRIFVES, ATREM” R, RN O REFIIRA KN AR
S MR 2R L L 38170 SRTTT, o T AN [P 5 B2 oKt b At R AR AR MR (R F S 2 AR
BRSZ AU, E TR L E P R PR AR R I [ i 1 R PR T AR

KIILOK, BRI AFE R A T 1 ORE A TR SR, 1A R K S A 3t 5
AN EAEAIRATAEZ2 57 o WEFCR I, AN [F JK St Fof 1077 B A7 R ol DR 2 X b A 2 46
Ay AN [R) 0T IR K i F B SN B A, G PR e R e bR 1 KT
BIRAES T, FFAE e 2 N BT IR B AR 45 . SRR AR AT S0 S g 20l [A]
1117 S 3 120 2, ik 22 JE ANTR] TR bR T R AN IR Fe B A IR K Z 2, FEIR A Ty
T, AN R 5 B T AR AR U BEAFAE it i ) 22 e 281, LA Rt R AT S/ AR L R
AIRR AR AR, 25 b, RITLORM TR TR A 7 TR A &, By SRR ok
FASARIRR 28 P A [0 T 5 F) 8 A% SR o

EIRWEFE IR A PR BB AT T b s RMIR T o AN [ 25 ER Y K b [
AR AT FE AR IE o IRANBRARIX — 5, X2 ™ dh A ik 8§ B e . AT
FEMAS 18 AN ZR AL X A oK SR, PSR FEAN IR 3 N 3 B i P RORIAR AR AR
[ Wi SRR R RIS, DUFPRE™ 808 F AR, 3 il & i Bt E b R P[RR, DAY
MR 5 T oK il i 038 7 SR LB 1 45
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HFREG T 2015 4E7E T MR LM B (43°2°N, 123°3°E) JFE, il HiENE L, 1%
FAMEYERT: B 1.09g/kg, 5 RE: 43.3mg/kg, HELH: 139.8mg/kg, pH=5.2. it
YR 18 MK AN FRE 1S (AD | iR 526 (A2) . FHH 631 (A3) . K
101 (A4) | E 335 (AB) . AHLA 15 (AB) - =k 66 (A7) . i 999 (A8) .
#5606 (A9) . #5958 (A10) « B 918 (A1l) . BE 11 (A12) . BE 99 (A13) .
F IR 58 (A14) . IER} 288 (A15) . 4JK 202 (A16) . %K 28 (A17) . F£F 65 (A18) .
I E 2 MR R, RS (6 Itk A FE# (7.5 HHRIAED , 47K 4m,
178 0.6 m, PREEZIZ 28 5 22 ecm, MANFMIIE 10 7. BN B ARENLIX H T,
ANbFE 3 ANES, HIAMEACHE A N 240 kg/hm2. P,0s100 kg/hm?. K20 100 kg/hm?, B
AN AT B R R BAREAG BTG . FEFRINT (]9 2015 4F 5 H 5 H, YGRS 2015 4 10
H3H.

12 FEREETEIRE

TErE 22 1, ARRAT IR H [ A I 5 — SRR, BN REI 5 AR, IR FERTR R
FEdhe DUERE AL, FP B TR R U, SR Bk P G TR, 4ZBURE N 40 cm.
ZHIRRE, BHERHS L3, AR R BONEA PRI R T E e, 285 K e
THVER IR R B RIEER . R SRS AEH LA TR R AR R AR, HAIH RESTRSIER {4
BEATHR R A TR (1) A A, 1931 6 MR R . 20 —AR RITIAE (ROA) .
RAFSL A (AREA) . RAFZEXEM (ACH) . BHLAEMIRK (TPSL) « HK%E

(RMAW) Flf K 58 B BT AL IR (DMAW) o 7EHR RIKMG R G A TR 2 (NRND , 7E
RABRTEMERATE (RDW) . fHHM 5 RZEFAIM A, T 105°C R AT 30 434k
Ja, £ 80°C MMt ZIEE. MT/EMEBHKETH (SDW_S) FHRHTE (LDW_S) ,
TS Rk R AEY) . (ADW_S=SDW_S+LDW_S) .

FERGAY], A EEEBUY S KHN b R, K B 224, e AOFERLEEAT 0 . AE
105°C F A% 30 0% )5, 7£ 80°C Mt TEMEE. BT /50 HIMlE BrkZETE (SDW_M) |
BARRHTFE (LDW_M) IR E (KDW_ M) , itk A& (ADW_M=
SDW_M+LDW_M+KDW_M) , JFF#BpesE i EEAEYE (Biomass_ M) o &EAN/IMX
HEEUHE] 2 AT T FORRARWGR, BOREHATIAL, TR (GY) WlE, FET/AKX
AR, HE— AR kg/hm?, FEiH IR IEE (HI=GY/Biomass_ M) . #kik 6 FE R 42
FORME 4 DMFEREER: K (EL) . B (ED) . BERIZL (KN) FIERIE (HKW) .

MR ot 22 AN st ) A il THEITEERT S TR R =

R TR in & (SDWMS, g/plant) = SDW_M - SDW._S;

M A6 JE TR InE (LDWMS, g/plant) = LDW_M - LDW._S;

E TYIRR 28 (SLKDWS, g/plant) = ADW_M — ADW_S;

R A& (SLKDW) = SDW_M + LDW_M + KDW_M;

TEHT TV AR B G it i AE Y E el (SLDW/SLKDW) = fERT T-HIBiAR 2
IS 1 A W i

1eJE T YA R G Bt BB tufd (SLKDWS/SLKDW) = f8)5 TR
HR/ R E AR,

1.3 Famans

K H Microsoft Excel 2016 #HATiE0 EE 13 H# . T #4056, BRI R 7 E 0L E R
(Duncan’s) J#id SPSS 25.0 U AFTE 0.05 BAE & Fit4T. J7 2 il frid ik SPSS 25.0 #ft:
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() — MR AL T o b B SR RYER S RIS HriEd R 15 5 “cortest” bR £ 56 1K
Hhy bR R RO 7 B ) DR I BREGEEAT 43 BT o P RO v R 2 i A PR B
i%: (HD-LD) /LD>100, F:H HD Ko @FiE % B TR, LD FRRARAIAE 5 B B 17
Mo T TASF PR 26 BN 07 Bk oK Rl 43 9 DU 26 XE 2 (DHD &% @ AL (HHD
ALY (DL RE S8 (LHD o HA RSB oK PP 7 IR 2 B A s P % R R 1Y
FEE ST IE, BN T RO A TR SRR PR R R
T T OB K b Pl 70 Aol A 23 P R e A 25 5 1 7 A T35 R = B R
KA AR 2 B R = & T3

2 GR55¥

2.1 HEFEAM TAR R YRR T Z T

TESRY, BB RETEL. ED. KNy HKW5GY M 25 IRSDW_M.
KDW_M. ADW_MLBiomass_MIL9/ IR 52 B Pk 2 FE 1) 2 520 (P <0.05, R1) . 7=
B BHETFEL. ED. KN, HKW5GY & ZEH-4IRSDW_S. ADW_S. SDW_M. LDW_MHi
HIFE10MRZ B A B ZE R (P<0.05, £1) o Hi B KRR 5B aH et
ARAAEAE B RN W s BAE . 221 kk A& (SDW_S. LDW_S. ADW_S)
5 LDW_ M B HIAS 32 ikt 25 5 i o ik 22 ] Bk it 8 (LDW._S) 5 Rl i e ik il |
PR L OFPRL T B A Y E e (ADW_M. KDW_MAlIBiomass_ M) A2 3k K] 77
SO o ASHE AT R, Hb bR AN 52 Pl 2 2 5 R DA B 1R 58 AR P 52, ) 52 B 0 )
[R| 75 5 o i 230 P PR S0

ERR R YER A, HIRROASLSSZ B FL K AU 520, T DMAW L2 2% FE 52 (P <
0.05) , H4&6MEAMIR (NRN. RDW. AREA. ACH. RMAW. TPSL) it} 52 3| fh ki
FERFE R M52 (P<0.05, KD . FEHERZER WA BAERTH, #A2MHEIRACH
TP BB A B (P<0.05) , HAWERMIRDEI N LEEESR (P>
0.05) o IXeLzhE R, AR T ELAAR R PR 52 BP %5 B2 AN BE R Y () )32 s, i J L
ANBZ R B P RN 2 R R (028 ELAE RS o b 3R bR 52 0] 0 A R DR 0 g s e 4, LR R
RIS T4 SRR R R A B R UL, B AN [ A R AT b S AR R PR P
7] 10) P A 5 e 1 22 S i V) S T AT () o
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Table 1 Analysis of variance components of shoot and root traits

PR MEEE  EEFES Tl 25 > [ 2
. Planting Planting density x
Traits Genotype
density Genotype
FEEAR IR K EL 20.61** 3.07** 0.73
Yield-related Ol ED 5.90* 9.31% 135
tratts FERIEL KN 26.57** 5.59** 0.85
HHRIE HKW 2.41* 9.49** 0.99
PR GY 7.69%* 3.89%* 1.14
H b Bk 2z B AR ZE T E SDW_S 0.06 4,18** 1.38
Shoot traits 22 B sk LDW_S 2.43 1.13 0.77
22 Lk AR ADW_S 0.54 3.37** 1.32
AR T E SDW_M 17.59** 2.29* 1.03
AR TE LDW_M 0.75 2.12* 0.89
A RRATRL T E KDW_M 11.95** 1.41 0.97
BRI EERAEY)E ADW_M 15.97** 1.42 1.02
RS I AE ) & Biomass_M 24.19** 1.66 1.23
Wk E HI 0.02 3.17** 0.66
[EEERN FRETTAREL NRN 4.48* 6.36** 0.92
Root traits HHRAR R T E RDW 30.13** 1.75** 0.92
RATFIAAE ROA 0.04 7.44%* 1.43
A AREA 24.77** 3.66%* 1.49
R E XA ACH 33.17** 4.69%* 1.82*
WREKTEE RMAW 11.17%* 8.14%* 1.39
K TEE TR E DMAW 7.45%* 1.72 0.89
B AEMREK TPSL 30.05** 6.48** 1.38

¥ (Note) = 7 ZM4r Tl id — MRAR IR AT o <FI**73 32 /RP < 0.05H1P < 0.01. MRS 1E WA R 5757%. Component
analysis of variance was calculated by general linear model. *and ** mean significant at P < 0.05 and P < 0.01, respectively. See materials
and methods part for abbreviations of all traits.

2.2 AFIFpEE B AR R R ZE R

BEA PR RN, BRI, 2 HERERIME — R R (k2 . Hf
FEEA R FEL S KN KA 2 HRSDW_M. KDW_MAIADW._MZFEHL N T2 R % (P<0.05) .
BT I, HikBiomass MAIGYERI AR EH M (P<0.05) « SKEAMLL, &% Mk
R EEBMR (LDW_SHIADW_S) RILH —ERER T, (HRIEBIEEZR . % &M
T, B EER 2 R BEE IR (P <0.05) o DL EgEHLRI,  $R b R
BEAR T EOK BRI A P2 R 7, (REIHG I T BRI A AR &, I FLFRE 25 B 1Y) S s
TR b B R s S EEARILAE B, TS ek 22 B HIR 0 R R /N o I A e S P
B, AERR AV, R RZAMIRNRN. ROAFIRMAWTE &3 404k, He5/MR R MIRF I
HEE G (P<0.05, %£2) .
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167 Table 2 Variation analysis of shoot and root traits in different planting densities
PR FLAL (s % M 7 P
Traits Units Low density ~ High density =~ Response P value
K EL cm 18.2 17.4 -4.4 0.007
Ff ED mm 53.6 53.1 -0.9 0.487
FERIZL KN - 608 554 -8.9 0.001
HRE HKW g 38 375 -1.3 0.412
E GY kg/hm? 13156 14067 6.9 0.009
22 Bk A5 SDW_S g/plant 102 102 0.0 0.900
2z Ji Bk 2 LDW_S g/plant 52.3 50.7 -3.1 0.124
22 S SR bR B A s ADW_S g/plant 155 152 -1.9 0.661
AR T SDW_M g/plant 129 112 -13.2 0.001
SR TE LDW_M g/plant 49.8 48.3 -3.0 0.43
AR R T B KDW_M g/plant 176 162 -8.0 0.005
BRI BRI R ADW_M g/plant 354 322 9.0 0.001
FCARA D [ AE ) f Biomass_M kg/hm? 21264 24178 13.7 0.001
R TR 2L HI - 0.496 0.502 1.2 0.479
FUBRTITAREL NRN count 55.1 53.3 -3.3 0.275
PR & T E RDW g/plant 16.6 12.6 -24.1 0.001
RAFTLAE ROA degrees 109 110 0.9 0.93
R AR AREA cm? 204 181 -11.3 0.004
RAFEXT ACH cm? 427 377 -11.7 0.003
WRAHKTEE RMAW cm 185 17.6 -4.9 0.135
R T8 BE TR IR S DMAW cm 10.5 9.4 -105 0.023
eSS TPSL cm 2596 2309 -11.1 0.009

168 7 (Note) : P {HEETRIGER. MIRGES VERAE 5 1%. P values were calculated by t-test. See materials and methods part for
169 abbreviations of all traits.

170
171 2.3 AERBERSFFIH AR RERER
172 DAAS [RVRP AR 25 B R = s A o R o i, AT 7085 184 K A kil o U2 (D

173 DUSKAEFRN: XGEE (GBS 577 AS. A7, All, Al2. A15. A16) ; E& &M (AL,
174  Al13. Al4) ; LA GBS FMK77: A2, A3. A8. A9, A10. Al7. A18) ; &~
175 7 (A4, AB) .
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R EEESTE 1) WEH (61)
S H1E (A1) 56E335 (A5)
o 8- RE99 (A13) ® =66 (A7)
g - 58 (Al4) ° L HE918 (Al1)
EE 3 RE11 (A12)
£33 #EF}288 (A15)
g’% = s & £ PR202 (Al6)
E’JE Eﬁ <§r 7 = : °
g3 - ® ey
j’E E UL (71) L4 ® ° KEFEZE 1)
[ o °
E 5 S 526 (A2) K101 (A4)
I | v P 631 (A3) ® KI5 (A6)
KT g X999 (A8) °
W3 QA #6606 (A9)
& T; = ¥ 958 (A10) b
g W28 (A17)
5 S EFe65 (A18)
3
8 .

T T T T T T T T
10000 11000 12000 13000 14000 15000 16000 17000

R T PR i (kg/hm?)
Grain yield under low planting density (kg/hm?)
SN NEELY RS Sinfa e li-bil il
Fig. 1 Yield mean and grouping of different maize varieties
[ (Note) : "R AIRELE /) R AR 25 AR FEL 25 B2 N 7= fE ¥ {H . The vertical line and horizontal line indicate the mean

yield under low planting density and high planting density respectively]

VUAh K SR BL ) 22 R AT R, SUIRBS FOKAR L, 00 B K AE I 2 2% A
TR TE (SDW_S) 5HpkH FiAY&E (ADW_S) HERNHE BE£ER (P<0.05,
£3) o WAL, WEBEKPFEEE S TAURE EOK, XU R fEr, 4ERER
R AR R, RHORUE ROK B 2 e B AR . i — PR LS SR AL E R
L, BRACEII AR (LDW_MD #h, X B Sl e 22 R0 s st A= ) e RS R B
GRS, SR FOKAE m A 2 T B AR USRAE 20 (HD (P <0.05) o L E4S
SRV A R K S AR PEAE BUAE J5 T4 5 AR SR 40 e J7 T A7 AE 22 573X A A2 S5 205 i )
i 25 1 22 S LA

FERR MR T T, X S U AL SRR AR B, R0 (NRND TE(R & R 2 R P& (P
<0.05, &3) , XRPFAKMRWAMRENRTRERTURMER . Boh, fEE% T, HIEE
s AR, XU AL I PR AR R T (RDW) , #HNHIROA. AREA. ACH. RMAW,
DMAWRITPSL, (HARIEZIEE K. PLESEIREW, 7E1E L D EME FAR & T FH AR AL
RN, ARHF R AT ROAR R AR K KR R A T oK A 2 7= B B, X e
5 B0 B 2 1 R A



198 3 AEERSEFERIIHAIRE 5 HEE
199 Table 3 Traits comparison of different variety subgroups
Low density High density
PR Traits — —— — — —— —
pAE S AR K pIE mEEr ARE MK
DH HH LL DL DH HH LL DL
K EL 18.7a 17.6b 18.7 a 18 ab 18.0a 174 ab 176 ab 169b
Hf ED 535a 53.8a 54.4a 533a 531a 535a 539a 528a
FERIEL KN 621a 602 a 593 a 604 a 566 a 572a 541 a 540 a
FRLE HKW 384a 37.8a 380a 377a 382a 36.6a 38.1a 37.1a
R GY 14024a  13002bc  13538ab  12368¢c 15226 a 14225 b 13770 bc 13090 ¢
22 B AR ZE
110a 98b 112a 95b 113a 88¢c 105 ab 97 be
SDW_S
I 22 ] Rk T B
539a 527a 54.0a 502a 516a 483a 50.2a 510a
LDW_S
i 22 ) R B A R
164 a 151 ab 166 a 145 b 165a 136 ¢c 155 ab 148 be
ADW_S
FREAH HRZE T
133.1a 122.0a 1252 a 129.5a 1164 a 10252 112.9a 1135a
SDW_M
PR B
475ab 540a 46.6b 50.7 ab 46.0b 47.3ab 434b 525a
LDW_M
PRSP R T
180 a 180 a 167 a 173a 173a 160 ab 163 ab 153b
KDW_M
FR A Bk b A
360 a 356 a 339a 353a 336a 310a 320a 319a
ADW_M
R AR
21616a 21327 a 20346a  21199a 25169 a 23213 a 23960a 23900 a
Biomass_M
WERFREL HI 0.50 a 05la 0.49a 0.49a 052a 052a 051a 0.48b
FUBR TR AL NRN 51.2b 60a 55.5 ab 56.3a 49.8b 558a 50.9 ab 558a
AR R T HE RDW 16.2a 19.7a 16 a 159a 114a 14.1a 125a 13.1a
WATSAIE ROA 1105a 116 a 110.2 a 105.6 a 109.4 a 1124a 108.6 a 109.3a
R R BL A AREA 201.1a 209.2a 223.7a 197.9a 180.3a 189.4a 1949a 174.1a
REFRXEF ACH 426.8 a 436.3a 4495a 418.0a 377.3ab 390.9ab 417.3a 358.7b
WRARKEE RMAW 183a 19.2a 19.2a 18.1a 17.6 ab 18.1ab 188a 169b
FOK G5 E T ANAE DMAW  10.7 ab 89b 10.4 ab 1.1a 9.3a 89a 110a 9.2a
B EIRK TPSL 2634 a 2655 a 2823 a 2472 a 2340 a 2428 a 2462 a 2187 a
200 7 (Note) : ZTEHATEC.05BAE ¥ it M 5 LT . PHRYHS ¥ WA RN 5771, Multiple comparisons were performed by
201 Duncan’s with 0.05 confidence coefficient. See materials and methods part for abbreviations of all traits.
202
— LIS
203 24 AFERBERGMHENEETYVRRESHBER
204 HE— AR FAS B SR 2 Pk P AE AL, B 72 206 T A oK S R EAE T AR )5 T4 )5
205 MR MSALER (R4 o HSXURBSFAEL, ES% 5T, S BaE e
206  fERTTYRAREE (SLDW) (P<0.05) , HEMWIRIERERAERE,
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R4 DRERBFRBEK TR RKER

Table 4 Dry matter distribution comparison of different variety subgroups

" KB E Low density SZE High density
i WL mERm RKEE ONE pye=n mEE K% E R
rait
DH P HH % LL DL DH M HH 7% LL DL
ZM A TV & SDWMS  236ab  238ab  13.1b 345a 33a 16.7 a 8.la 16.8 a
RV R & SLDW 163.5a 150.9b 166.1a 1452b 164.7a 1363c 155.1ab  148.2hc
WETYHRF RS SLKDWS 196.8a 204.6a 1730a 208.1a 1709a 176.1a 164.4a 1711a
T TR R o A 136
046ab 0.43b 050a 0.42b 050a 044a 049 a 047a
EWEHE SLDW/SLKDW
G TV AR R 5 A 136
054ab 057a 051b 059a 050a 057a 05la 053a

A EHAE SLKDWS/SLKDW

7 (Note) : 2 5 HUHAE0.05 B A5 B @ Id X 15 77 vEBEAT « VERYE'S ¥ WA HHS 757 Multiple comparisons were performed by Duncan’s
with 0.05 confidence coefficient. See materials and methods part for abbreviations of all traits.

25 WK TR R IR B3-S T AR R 8o R R

AW TER AR R TR T T AN R BE 2 A T P A IR 7 b B S PEtR AR R AR S5
BEIHRRKR (KD . SRKY, FEMWERETELS P~ EGY L M % & FA7LE B2 1A
K (P<0.05) « ED. KNFIHKWYE SR &4 N 5= B LR E ot (P>0.05) .

WEFCRIN, 7= 5 B DR 7 E LI 55 1k 9 5 7= e i A7 R B S R AH e (365, P < 0.05) &
EHL EERMOR G, (K444 N, SDW_S. LDW_SH™EAA7E R EM% (P<0.05) ; &
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Table 5 Correlation coefficient of traits under different planting density

IR Traits R Lowdensity 25 Highdensity  ZFEIf% Response
K EL 0.55* 0.49* 0.46*
FEH ED -0.06 0.03 0.3
FERIEL KN 0.19 0.27 0.06
FHIE HKW 0.14 0.18 0.27
22 B k25T # SDW_S 0.54* 0.39 -0.07
22 Wk LDW_S 0.51* -0.02 -0.05
AR AT E SDW_M 0.13 -0.03 0.19
A R E LDW_M -0.38 -0.50* -0.45*
A MR R T E KDW_M 0.17 0.56* -0.05
WOk EL HI 0.15 0.71* -0.08
FBRITARE NRN -0.44* -0.32 -0.01
HPRIR R T #H RDW 0.17 -0.17 -0.14
RATFFIAAE ROA 0.37 -0.01 0.1
R AR M AREA 0.24 0.1 -0.13
WRAEFRXH ACH 0.29 0.03 0.3
RAKKTEE RMAW 0.25 0.15 -0.19
R BEE AT AL IR % DMAW -0.21 0.12 0.02
B AMIREK TPSL 0.31 0.27 -0.27

®
o

2 08— g (&R eI R ; g AU HE A A A B Y 0.77
5 > XY Low planting density High planting density ~ S DL genotype DH genotype
= =
E 2 0.61 2
g 2061 053 7
i © °
il e 043
i o 9
= £ = ~
B 5044 g y
m © o
I 8027 £024 NHHL_ onnbe—
2 2 g
& o- = 8
i b AR AR i I-A;Tcls’!-: K Mo AR EEILRIN b LMRRHIE 'S
SR A TER ; SR AR
Shoot growth traits Root traits SRAHER Shoot growth traits Root traits AR
Shoot growth and Shoot growth and
root traits root traits

B2 b b ERMEIR SAR R AR B A TR

Fig. 2 Contribution of shoot and root trait to grain yield
[E (Note) : (a) ERESEKHTH EBERANIFN~ENRE. (b)) NEEMNEERE i I HERZNIFHN =N R
@, (a) Contribution of shoot and roots to grain yield under low and high density conditions. (b) Contribution of shoot and root to yield

of density-tolerance and high-yield genotypes.]
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