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Effects of root growth space on growth and N and
P uptake in corn (Zea mays L.)

SONG Ri,LIU Li, WU Chun-sheng, MA Li-yan

(College of Agronomy , Jilin Agricultural University ,Changchun, Jilin 130118 ,China)

Abstract: [Objective] The influence of confinement of root growing space of corn (Zea mays L..) upon
plant growth,N and P uptake and crop yield in corn was discussed. [Method] Soil culture was carried out
with the corn planted in different volume containers (25,50,75 and 100 L/plant) to confine the space of
root growth by using root boxes. Samples were taken at male tetrad and at silking stage. Dry weight, N and
P concentrations and contents of shoot and root in corn were measured. Grain yield and its components
were measured at the physiological maturity. [Result] From emergence to male tetrade and from male tet-
rade to silking shoot specific dry weight increment, N and P specific absorption rate were calculated. Re-
striction of root growth space reduced shoot and root growth(P<C0. 05)at silking stage, while it reduced
only shoot growth(P<C0. 05)at tetrade stage. At both stages, restriction of root growth space decreased N
concentration and N and P content,reduced recovery of both nutrients,decreased N specific absorption rate
(P<C0. 05),but did not affect P specific absorption rate, Corn grain yield increased with the increase of root
growth space. [Conclusion) This showed that the restriction in root zone volume results in a high root
density in the surface soil layer,so a high percentage of soil pores fills mass roots and root growth and nu-
trient uptake efficiency are also reduced.
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Table 1 Effects of root growth space on corn yield and yield components

b7 AR/ (g e BRTD AR/ g B R P LR
Treatment Grain yield 100-kernel weight Kernel per plant
Vas 133.5+9.8 a 23.72+2.31 a 563436 a
Vso 170.5£11.2 b 28.61+2.01 b 596+41 b
Vs 189.9£13.6 ¢ 29.13%+2.21b 65240 ¢
Vioo 224,4416.4 d 30.614+2.36 ¢ 733446 d

0 R FVEHE R A NG F B R RTE P<<0.05 K P 2R RE. TEREA.

Note: The different letters in the same column at the same stage indicatet significant difference at P<C0. 05 level. The same with below.
2 I AT ORI Bk 22 3L FORAR Vi B Voo BRIR IR BE B/ . R AR R L B0~ 20
FA LRGN, Vos BN 290 Vi Vs ML Vi B3I om B3R JZ 3 ek 22 3932 £ )2 5 MR R 3 2 A] 0k
B2 AETE 2 METH G RABERRXARE  1412.2 mg/L,
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Table 2 Effects of root growth space on corn growth and development at different stages

B e My b EB T BT/ WERETFiaE/ A AR/ &% R/
Stage Treatment (g« b1 (g« b1 %h()ot/r()()t/mti() Cem?” < Bk D) (mg+ L1
Stag c Shoot dry weight Root dry weight h ! c Leaf area Root density

Vs 84.6+£7.6 a 22.7+1.5a 3.73+0.15 a 0.61640.102 a 907.5%42.0 a
Af“fﬁwmiﬁ Vio 99.6-11.1 b 21.6+1.3 a 4.6140.14 b 0.664+0.110 ab  431.2426.7 b
ale tetrade
Vis 108.4+10.6 b 23.1+t1.0a 4.69+0.18 b 0.74840.121 b 309.1420.7 ¢
Vioo 106.8+9.7 b 22.0+1.4 a 4.85+0.17 b 0.747%£0.117 b 220.0418.8 d
Vs 223.6+16.4 a 35.3+2.2 a 6.33+0.23 a 0.56440.116 a 1412.44107.2 a
L:Fl%ﬁﬁ Vo 237.6+13.9 b 35.141.9 a 6.77£0.26 a  0.65140.123 ab  702.9+38.2 b
Silkin
& Vis 271.8+16.2 ¢ 41.4+2.4b 6.57+0.25 a 0.69140.118 b 551.1428.0 ¢
Vioo 288.2+17.7d 46.0+£2.7 ¢ 6.27+0.23 a 0.727£0.226 b 459.8+27.1d
BERTFRE/(2- B REAFFRE/(g #) RETRE/(g %™ WART RR/g* ™)
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Fig.1 Effects of root growth space on root dry weight in different soil layer depths at male tetrade

stage (A) and silking stage (B) in corn
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Table 3 Effects of root growth space on N,P concentration and content at different stages

N P
KEW B Ak B W% /(g kg™ ') Concentration % /(mg+ B ') Content ¥ /(g kg™ ') Concentration & #/(mg+ # ') Content
Stage Treatment 1 3 RAR TN A 1 AR 113 RER
Shoot Root Shoot Root Shoot Root Shoot Root
Vs 19.34£0.6a  11.140.2a 1.4840.06a 0.2340.02a 2.540.2a  1.4+0.2a 191417 a 3044 a
Fe B 1 3] Vo 21.9%1.2ab 13.6+0.2b 1.9840.08 b 0.274£0.01b  2.640.2a  1.4%0.1a 23926 b 2942 a
Male tetrade Vis 23.741.1be 15.140.4b  2.324+0.14 ¢ 0.32+0.03¢  2.5+0.3a  1.540.2a 248424 b 3245 a
Vigo 26,0£1.5¢ 16.6+0.6 ¢ 2.5240.17d 0.36£0.03d 2.540.2a  1.7£0.4a 250427 b 33+4 a
Vas 9.540.2a  7.6%0.1a 1.9240.06a 0.24+0.04a 1.3%0.1a  0.9%0.1a 260426 a 2944 a
W 22 1 Vo 11.440.4a  9.740.4a 2.46+0.11b 0.314£0.06 b 1.5+0.3ab 1.040.1a 343431 b 3313 a
Silking Vis 14.340.7b  12.4+0.6 b  3.53+0.14 ¢ 0.46+0.07¢c 1.740.2 b 1.2+0.3 a 417+38 ¢ 4546 b
V1o 15.840.5b  14.9£1.0c 4.14£0.19d 0.6240.07d 1.8%0.4¢  1.240.3a 462437 d 5349 b

AR AEERAREENBESRE LZN, 255000 11,6 F1 8.9 g/kg, MR XAABUR + 2K
AR N W BEFEAR DR BRI 1 2 IR FE 3 R M2 &, FEXTIR R PR EE A2 AL 5 N Ve 88 AR — 3505 7
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g, e KA IAE Vi 19 60~80 em L2 7E K B 22 1543 5 R 0.5 Fl1 0. 6 g/kg.
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Table 4 Effects of root growth space on N, P concentration of root in different depths at different corn stages g/kg

BB b N ¥ B N concentration P ¥ Bf P concentration
Stage Treatment 0~20 cm  20~40 em  40~60 em  60~80 ecm  0~20em  20~40 em  40~60 cm  60~80 cm
Vz; 111i()321 - - - 1.4i0.221 - - -
Vs 13.440.5b  14.440.6a - - 1L.540.1a  1.440.2a
WA 4 . _ _ ) ;
Male tetrade 7 13.64+0.4b 17.740.9b 18.540.7a - 1.440.2a  1.8+0.3b  1.7£0.3 a -
Vioo 14.240.3 ¢ 19.8+1.1b 19.840.9b  22.741.5 1.540.1a  1.940.5b  1.840.4a 1.940.7
Vas 9.8+0.1a - - - 0.94+0.2 a —
it 22 1 Vso 9.040.2a 11.6+0.3 a - - 1.0+0.1ab  1.240.3 a -
Silking Vis 11.6+50.5ab 13.940.5b 14.14+0.5a — 1.1+£0.2b 1.540.2b  1.34+0.3a —
Vioo 12.540.5b  16.4+0.6 ¢ 19.3+1.1b  18.740.8  1.14£0.2b  1.7£0.4b  1.5+0.2b 1.540.4
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Table 5 Effects of root growth space on N fertilizer and P fertilizer uptake efficiency at different stages %
i N Wik % N uptake efficiency P %% P uptake efficiency
Treatment KW H i 22 44 U ILNEE: KW\ 4
Male tetrade Silking Male tetrade Male tetrade
Vs 45.5+3.6 a 50.5+4.5a 11.840.5 a 14.44+0.8 a
Vso 55.2+4.2 b 65.2+5.6 b 13.240.6 ab 15.5+1.2 a
Vs 70.5+5.5 ¢ 72.248.2 ¢ 13.9+0.8 ab 17.6+1.5 b
Vioo 76.0+6.0d 78.9+8.5d 14.34+0.7 b 18.34+1.8 b
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Table 6 Effects of root growth space on shoot specific dry weight increment and
N, P specific absorption rate at different stages mg/g
N ) B v = o . .
KH B kb H:‘Tﬁﬁ'mf ik F£ 43 LW IR Specific absorption rate
Stage Treatment Specific dry
age reatmen weight increment N p
Vs 302.7%8.9 a 6.1+0.3 a 0.8+0.1a
NN Vio 369.149.5 b 8.440.5 b 1.0£0.2 b
Emergence-male tetrade
Vis 382.74+9.8 b 9.44+0.7 ¢ 1.0+0.1b
Vioo 390.14+10.2 b 10.540.6 d 1.0£0.1b
Vs 255.1%6.0 a 0.9£0.2 a 0.1+0 a
R BRIWUIIY] — i 22 ] Vo 260.3+7.5 a 1.040.2 a 0.240 a
Male tetrade-silking
Vis 271.5£8.0 a 2.24£0.4b 0.3+0a
Vioo 292.3+7.6 b 3.1+0.6 b 0.3+0a
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