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Abstract: Soil column simulated experiment was carried out to study the influence of different adjustment measures
of water and nitrogen on root growth characteristics of summer maize, and the correlation between root parameters and
grain yield, The results showed that water affected more significantly dry weight, activity and surface area of root than N
fertilizer. The dry weight of root decreased with the increase of soil depth, especially in O ~ 10 cm soil layer. The root
length density was large in 0 ~ 20 cm soil layer, and it firstly increased and then decreased with the increase of soil
depth. With the increasing of N application rate, the root dry weight and root length density decreased, while the ratio of
root to shoot tended to decrease. N fertilizer could improve the root activity of maize. According to the correlation analy-
sis, the oot dry weight, root length density, root surface area and root activity were correlated very significantly with the
grain yield and the dry matter mass above the ground; the ratio of root to shoot was correlated only with the dry matter
mass above the ground; the root surface area was correlated very significantly with the root activity; the root activity and
nitrogen absorption ability played an important role in the growth and grain formation of maize, and there was a significant
correlation between them.

Keywords: water; N; root; summer maize; correlation

FREATEMRKSTHRALEEAGT—  EOERRTREO—AEERS, HERET
HERSERE A TEREEEE-Y,  RRNFRRRBATFRER. ERRELK
AR F RO AEN R EROAETE  REARMFERN, RRKEAGTRRENSHRA
FO), MEREYYRA R, Ehefts  BRERKRL, URXMEAI M EIHREKKZ
ARG, MR KSSREER  THEFEOARSHIRS T AXTARER

558 B 38 : 2012-03-28
ESTH  FHRBABEREAABEES(RC1009) ; +— T 863" H % B A B iR (2006AA100204)
BB AOBO979—), &, FEERA, T, FEMEA L BEH B A SRR BT TS, E-mail: duhongxial016 @ 163.

COoMo



90 T2 X A 5

LRI

KT, BEBAERKRSREMRN AYEM=EL
RSB AN, XBRE T NEREBEKINREY
WAEKREAE, ZWE T 7= PR 5SS HEE
MEEEY XA ERBEOA AR, ATUE
KAHEEAEY) , TERE R T #E4T AR RLRAEE BT 5T
K CRAERE X TR R A K A B AR R, 3
SHRAFESEYERBIRZRINHEXXR, A
BYF TR A XK G S5 AR, e &
K AL B AR IO AR TR

1 MRS

1.1 gtik#e

AR ALRMBHEE K FE R K E RS %
TREREARBR LT KREHHT, U E
KA EAHE L H 0~40 cm L EME L, HEE
ALEFRSRAA BV 14.4 g-kg™ !, 2% 0.95
g-kg !, 25 0.98 g-kg !, HRBE 38.52 mg-kg !,
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A, el Ak Eokh FERBY R, RS AR B
I, 48 10 em U L4, 3E4r 4 B ERER R
Fedto

RESHC A Cl- 400 RARER T RS (Image
Analysis Software, CID, Inc. Vancouver, WA) % &
BRKARARER. REEN:RA TIC EWME,
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Table 1 Distribution of root dry weight of summer maize in elongation stage/(g*plant~')

i) +ZBE Soil depth/em o
Treatments 0~10 10~20 20~ 30 30~ 40 Total
WINO 1.398 d 0.636 f 0.627 0.421 de 3.081 i
WINI 1.7874d 0.883 f 0.759 f 0.648 d 4.077 ki
WIN2 1.8124 1.444 cde 0.668 { 0.472 de 4.455 fgh
WIN3 1.870d 1.439 de 0.697 0.321 e 4.326 gh
W2NO 2.790 be 1.696 bed 0.829 ef 0.655 d 5.315 efg
W2NI 2.829 be 1.667 bed 1.009 de 0.687 cd 6.192 de
W2N2 2.5% ¢ 2.009 ab 1.160 od 0.610 de 6.372d
W2N3 3.029 be 1.070 ef 0.859 ef 0.424 de 5.381 def
W3NO 4.111a 1.980 abe 2.123a 1.351 b 9.564 b
W3N1 4.213 a 2.8 a 2.22 a 1.959 a 10.721a
W3N2 4.017 a 1.928 abod 1.741 b 1.428 b 9.114b
W3N3 3.191b 2.077 ab 1.357 ¢ 0.963 ¢ 7.586 ¢

YA FEHRERRERRBE(P>0.05), FEARAERRERBE(P<0.05), TH

Note: The same letters in the same column indicate no significant difference (P >0.05), and different letters indicate significant difference (P < 0.05).

Hereinafter the same.

2 K EABEEENAEHERKBERIEARTEAORME (-8 ")
Table 2 Effect of water and N regulation on root dry weight of summer maize in different stages/(g® plant™"')

43 EHH EHM B 4bE A RN B
Treatments Elongation Grouting Harvest Treatments Elongation Grouting Harvest
WINO 3.081i 6.247 ¢ 5.380 f W2N2 6.372d 13.094 b 8.966 he
WIN1 4.077 hi 6.293 ¢ 5.800 f W2N3 5.381 def 10.069 d 8.119 d
WIN2 4.455 fgh 6.494 ¢ 5.381f W3NO 9.564 b 13.154 b 10.260 a
WIN3 4.326 gh 5.862 e 5.711 1 W3N1 10.721a 14.214 a 10.787 a
W2NO 5.315 efg 11.243 ¢ 7.804 d W3N2 9.114 b 11.446 ¢ 9.289 b
W2N1 6.192 de 11.648 ¢ 8.089 cd W3N3 7.586 ¢ 11.789 ¢ 7.662 d
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Fig.1 Effect on ratio of root weight to shoot weight of summer maize
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Table 3 Effective root length density in O ~ 40 cm soil layer under different treatments

fhg TEHE Soil depth/cm fhym T EBRE Soil depth/cm

Treatments 0~10 10~20 20~30 30~ 40 Treatments 0~10 10~20 20~30 30~40
WINO 0.487 0.454 0.440 0.536 W2N2 1.183 1.146 1.033 1.903
WINI 0.640 0.767 0.647 0.480 W2N3 1.145 1.053 0.890 1.044
WIN2 0.552 0.679 0.568 0.500 W3NO 1.545 1.262 1.092 2.782
WIN3 0.49 0.799 0.570 0.544 W3N1 1.39 1.270 1.202 3.265
W2NO 1.040 1.051 0.972 0.894 W3N2 1.686 1.303 0.978 2.510
W2NI 1.115 1.215 - 0.944 1.103 W3N3 1.507 0.913 0.898 2.067

2.4 KAAENBEERBREFHNEW

K EBRAETEEKRBRENUEERAE 4.
WE LKA ERERER, ERBROEZHIE,
HEKSKPREBZHFERBEER. W1 E W2,
W3 TR F TIC & & B 4 5 T B g B O 119
(W2N3 4L BH) 226 TTC pg-g~'-h~'(W2N2 4b 78 ) Fn
240( W3N3 b F) 356 TTCug- g~ -h~'(W3N2 4bF8)
REX TIC MR, SR AFRFELA X, KM
HETRALMFR TR, TRREBBREE TR K
SHEE EEBIN T RN, RAERAELEAR
KOREE T M BRI RE 2 Bl 3R, R BOR A M A AU &
HEEEL, B R R R IR TTC BRE - TR0, 3
ROEERERAHERR TICAFRE S, HME
MR R AR/, AETRTRRES
TR, TRER B TRERBRZHERK, RBR AN

MEOSRRAOTIIEN, ANBAEGSBEHSR
SETHE NREHTE NTIBH A EE8AT
R, B4y ERBIR R O A YA RO , R TAR R
R R, B AR RIS I TR, w1 K4k
FTF AR R E 8 IE 25 R WIN (38 TIC
pgeg™t*h™1) > WIN3(29 TTCug-g™'-h™') > WIN2
(11 TIC pgrg~'*h~"), W2 K4 &4 F N3 KFAb3E
SRR E AR, FoAth b 28 5 W8 23 51 O - W2N2
(84 TTCpg g '*h™') > W2N1(44 TTCpg g '+h7!),
W3 KA &MGT, N3 KA BEXNBEHT 63
TTCug g™ '-h™', KA R AL R R TIC i 3R B
AR 43 B K . W3N2(35 TTCpg g~ '*h~') > W3N1(29
TTCug g™ '*h™!), HIATLAEH , FEERIEHEAR
RSN, ZE7K 73 S B0 A 1B B0 F X B ORAR R G
MEHREE R,

T4 K APEXNREKRRRENNRM

Table 4 Effect of water and N regulation on root activity of summer maize

s RAE o RRES n BRI
Treatments Root activity T " Root activity T s Root activity
reatmen reatmen
i /(TTCug g™ '*h71) /(TTCpg g~ '*h~1) /(TTCug g™ "*h"1)
WINO 24+15.0¢ W2NO 378+11.8d W3NO 556 +34.9 ab
WIN1 262:30.9 e W2N1 421+18.8 od W3NI 585+25.2 a
WIN2 235+ 24.5¢€ W2N2 462 +21.0 bed W3N2 591+11.9a
WIN3 253x12.3 e W2N3 373£32.7d W3N3 493+ 28.1be
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HRER, SN HERRERN LA RS, XH
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AR A S/ EE, H 10 ~ 20 em 320 ~ 40 cm +

BETREER, T3KSXRARTBREMEK,
PIERIEAR KR, KK FRTHR  RARE R
BIRKBE RGN, NRPETLUE K2 (W1)
AT RARE AR 2 5 AL R A R K
I AL B —3, HAE 20 em Z R B RE RN
A EFtES XA RER TR MHASE , KRR AR
ASEWHHIFSIEN N, MESa TIFRES
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THOK A RAREE N KA KB EEHRK D &G
Fl—KA&ET, & L ERETDHREREARNY
homi 25 KR/ E R, AR AR F WINO
KE, EHEEBAREERIEERBRNEK,
P REBRER, AR F X2 FK 2 R
2.6 FRR.GEBTHRBERASEZEN

XFR

B FPRL= B AR R & IRIR Z R 27 (3K 6)
AUEH, AR ARSEPRRE LR R
EEXBEHLES, HEHE=RERBEHRK
R BRE N BEREBIAREXN ER=RIEW
BRAFEKR, L TYREM ERTBERRSH
WEBRBEMELER, BRTEMREHEAERX,
HEHE5BRARERNHEXEEER, RPURFHRE
REREY AR AT 33 57 43 FK 2 1 BB AR 5
BELRSH ETYRBARBERXXR BT
KAMHEREFERE LIS K, R T LS TAK
BYVE, AMEHD TR, REAHARREN
ZEIEHBEME, AHXRECER T 0.95, %8

REEREEEWEYR R X TR0 MK E R
FrATEK S ISR SR R T RAREBIEK,
W WUPE ISR, VE WD B = REREAR R B

£S5 FAAKZEZTEEX0~40 cm TERRERER/ ond

Table 5 Root surface area of summer maize in 0 ~ 40 cm
soil layer under different treatments

. LR Sl dopth/em st
Treatments 19 10~20 20-30 30~40 1ol
WINO 539 338 an 54 1893
WINL 616 429 436 a7 1897
WIN2 519 391 o a3 1804
WIN3 559 347 E7?) 2 1555
w2N 1067 745 1101 797 3710
W2N1 1334 718 1039 744 3835
w2 42 1095 829 795 4121
W2N3 1160 956 882 75 33
w3N0 2021 1237 1093 794 5145
W3NI 1974 1263 1149 912 5298
Wiz 1606 1343 1059 018 492
W3N3 1396 1204 951 850 4401

£o6 BEASHSIFNTRZ BHHEXE
Table 6 Correlation between root parameters and grain yield

coefficient of dry matter weight density area activity
FPR= R Grain yield 1
T E Accumilation of dry matter 0.79"* 1
IR T Root dry weight 0.87"" 0.82"* 1
WA RS 0.00 -0.51*" 0.01 1
WA Root length density 0.78"" 0.69"" 0.89"* 0.1 1
REER Root surface area 0.87"" 0.82"" 0.91"" -0.07 0.89"" 1
RFRIE S Root activity 0.88" " 0.82°" 0.85*" -0.14 0.76™* 0.95" 1

FbR b3R5 28 R R MR BOR RS 69,
BEASHAEKANFSBRZAAERENRE. H
DPS 7.05 T E XA (Y) SREAES
B S BRE(X,i=1,2,315) Z K
MEHTH REAERBMRERE S HERLZEA,
ETERGESHRTEZ BFERBEMX(P
<0.01),BAEE HTE. ABRERESHE™&
Z R B EHX(0.01< P<0.05),

LR =R N EAT R, EXSEKERIAE
E#fTZ S EIR, B BEARMT
Y= —78.547 - 21. 493X, - 0. 012X, + 0. 247X, -
3.690X, + 4. 159X5 — 20. 641X, + 0. 007 Xg + 1.287
Xi3 - 5.958X 4 +0.570X,5

R, X ARARERE; X, AREBEB; X3 MIRARTE
H: X WRTE; X ARRERHE; Xo WIRAB
FHE; X, AT E; X HEREKRHER; Xo A A
REFE; X ABRBRE; Xy N ETE; XN
%*ﬁ;xnj‘:]%ﬁﬁgﬁﬁ;X147‘3:%ﬁ3$%ﬁ§; X15
HEKBE . HEIHHF Dubin - Watson Giit & d
=2.67150216, @ ZE B ALER, ik H @42 5
st P BRI INR 7. B EBHEER
HFE R : Xy > X5 > Xe > Xo > Xi3 > Xis > Xo > Xpa >
X, > Xs, He Xl\X2\X4\X6\X14igj§ﬁl{Eo VLEAAR
RGN AR R BRI 3 ER A K FPRIE BB
MEEMEM, AREMEXXR. X, BREEEA
BN AEED X, Xs BREEEERBEL, BN
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BABRARWIEEA. HEKBEBZESCY 0.0055 741,

LA B4 R IEIR SRR TR 7 58 3 E K> B B0
el

87 FRFRSEXSEKBENER I
Table 7  Path analysis on the relationship between grain yield and growth parameters of maize

Figrs =X X, X X —>Xs X5 —>Xs =X X —>Xis
X, -0.255 -0.448 0.901 -0.341 0.638 -0.452 0.136 0.426 -0.282 0.372
X, -0.233 -0.492 1.020 -0.371 0.640 -0.447 0.168 0.453 -0.317 0.417
X3 -0.220 -0.481 1.044 -0.329 0.574 -0.384 0.161 0.455 -0.39 0.39
X4 -0.205 -0.429 0. 808 ~-0.426 0.707 -0.541 0.151 0.361 ~0.264 0.365
Xs -0.212 -0.410 0.780 -0.392 0.768 -0.579 0.114 0.370 -0.238 0.340
X -0.185 -0.352 0.642 -0.369 0.713 -0.64 0.088 0.325 -0.221 0.302
X -0.177 -0.422 0.855 -0.327 0.445 -0.280 0.19% 0.328 -0.251 0.377
X3 -0.224 -0.458 0.977 -0.316 0.585 -0.417 0.132 0.486 -0.360 0.370
X -0.183 -0.395 ©0.818 -0.285 0.463 -0.350 0.125 0.443 -0.395 0.329
Xis -0.216 -0.467 0.949 -0.354 0.59% -0.430 0.169 0.410 -0.2% 0.439
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