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Table1 The agt chemical properties of soil for experiment
CaCO3
Depth Avail K Sbwly avail K 0. M. Total N Total P Total K Avail. P (ke 1 pH CEC
(em)  (mgkg ) (mghke™)  (gke ) (gke) (gkeTh) (gke) (mglgh) T (emol(+ )kg™ ")
0~ 20 8.2 562.0 239 1.30 073 21.1 4.3 0.59 77 2.3
20~ 40 8.0 554.0 239 1.35 052 2.2 4.7 0.26 77 21. 2
3
1.
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Table 2 Effects of K application on wheat root growth (Per plant)
(am) (9 ((em) (em?) Activi
ctivity of roots
Treatments Length of roots F.W. of wots Mean radis of wots  Surface area of roots (g g 1) Tip of roots
28
CK 2447.7d 312¢f 0.0201 ¢ 309 13 f 131. 7e +
27132 7¢ 3141 0.0191 e 327.95 f 156.3 d + +

M 2683 2 ¢ 3.62e 0.0207 b 348.99 e 136. 7 e +

NK 386 8 a 4.72 ¢ 0.0197 d 478.63 ¢ 266.7 b + +

NP 3018 5b 4.04 d 0.0206 b 390. 69 d 198. 7 ¢ ++ +

NPK 38B52a 5.04b 0.0202 ¢ 499.46 b 318 3a ++ + 4

MNPK 3975 4 a 5.88a 0.0216 a 539.53 a 320.5a + 4+ +
1) : Sampling period: Ear forming sage. “+ + + + 7 S+ v+ In the table, “+ + +
+ 7 gands for many oot tip,“ + + + "formedite, “ + + 7 for few, “ + 7 for very few. (SR, p< 005 Values
in the same column folbwed by different letters are significantly different
"
2.2 ( r 0. 792
sk ES
0. 800 0.762 , ro.os= 0.754;
3 ) y  =291.62x + 160.77 y = 38.324x + 5. 664
: y = 35 821x— 157.76) :

(NK NPK MNPK)
(CK N M NP)

)

3

TaHe 3 Fffects of K application on K concent in wots of winter wheat in different growth stage( g kg™ ')

Treatments Five leaf sage Jointing stage Ear forming stage Flovering stage Ripening stage
Ck 8.7 e 10.91 ed 9.5 b 7.83 ¢ 75 d
N 8.0l e 11. 16 ¢ 10. 06 cd 810¢ 7.8 od
M 10. 75 d 12.20 ¢ 10. 90 be 9.11b 840 ¢
NK 12232 ¢ 13.70 b 11. 89 ab 9.48 b 82 ¢
NP 7. 10 f 9.71d 6.75 e 7.43 ¢ 740 d
NPK 13.24 b 15.40 a 11. 76 ab 11.28 a Q92 b
MNPK 14. 37 a 16.55a 1228 a 10.65 a 1057 a

(SSR,p< 0.05) Values in the same column follow ed by different letters are significantly different

2.3 21.5% 27.5%  24.6% ; NPK MNPK
4
. , MNPK NPK
. , , (NK ) (NP ) (N
, L ) (CK M ), NP K
,CK M , ,

, 48.8%  50.5%;N NK NP , MNPK NPK
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Tabled FEffects of K application on the oot dry weight of winter wheat in different growth stage (g plant™ ')

Sampling period

Treatments
Five leaf dage Jointing sage Ear forming stage Flovering dage Ripening stage
CK 0.051d 0. 364 be 0621 ¢ 0.513 ¢ 0318d
N 0. 064 be 0.211d 048 d 0.415d 0377 d
0. 0562d 0.342¢ Q0701 ¢ 0.532¢ 0347 d
NK 0. 060 cd 0.515b 1 04D 1. 38 b 0742 ¢
NP 0. 068 be 0. 543 b 1307 b 1. 41 b 098 b
NPK 0. 074 ab 0. 669 a 2 561 a 2.22a 2180 a
MNPK 0. B4 a 0. 666 a 2543 a 2.301a 2263 a
(SSR ,p< 0.05) Values in the same column followed by different letters are significantly different
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Fig. 2 Hffeds of K application on weight of winter wheat root
in different soil layers ( Flowering stage)
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> NK NP> NPK> MNPK, CK NM3
, 5 ,NK NP , NPK MNPK
,CKN M3
s NPK MNPK
, CK> M> N )

5

Table 5 Effects of K application on the root/shoot rato of winter wheat

Sampling period

freatments Five leaf sage Jointing sage Far forming stage Flovering stage Ripening stage
CK 0 528 0.484 Q 38 0. 354 0.308
0 532 0.457 Q372 0. 342 0.311
M 0 551 0.468 0 393 0. 338 0.300
NP 0 41 0.389 Q318 0. 257 0.202
NP 0 538 0.395 Q30 0. 253 0.215
MPK 0 533 0.348 0 263 0. 91 0. 188
MNPK 0 %42 0.321 Q 258 0. 189 0.182
2.6
,NPK MNPK ,
, 2 431.4 kg hm™ * 2 503.9 kg hm™ *; NK NP ,
,  14321.1kghm ? 1 489.5 kg hm™ %; ,
CK N M 3 , 1 089.3 1 123.7
1 093.8 kg hm™* N P K ,
(r= 0.996 ", raoi= 0. 874, 1 :
: Y= 706.630 0+ 771. 184 5X), N NP ,
3
[23] , [ 10]
_ , (40~ 100 an)
(1~ 3] ( 0.926 "
, , 0.865 , rooi= 0.874, rogs= 0.754),
, ( 0.911" " 0.97 " rom

2l = 0. 874)
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EFFECTS OF POTASSIUM FERTILIZER ON WINTER WHEAT
ROOT NUTRIMENTAL ECOLOGY

Xiong Mingbiao"?* Tian Yingbing! Xiong Xiaoshan' Song Guangyu' Lei Xiaozhang® Cao Shuyou®
(1 College f Resources and Enwironment, Southwest Agriciurd University, Beibei, Chongging 400716, China)
(2 Sichuan Soil-Water Consevation and Ecology Environmert M oritored Base, Chengdu 610041, China)
(3 Highrspead Hydraulic National Key Laboratory, Sichuan Unwersity, Chengdu 610065, China)

Abstract Effects of potassium (K) on root nutrimental ecology of winter wheat were studied on the Naional Purple Soil
Fetility and Fertilizer Efficiency Monitored Base. The results showed that K application obviously increased K cneentration in
root, rod length, root surface area, root adivity, root dry weight, the amount of root in 40~ 100 an soil layer and the ratio of
root/ shoot. Significant correlation was found betw een the grain yield of winter wheat and root adtivity, root length, root surface
area, oot dry weight, root quantity in deeper soil layer. The correlation coefficients were 0. 926", 0. 865", 0. 846,
0.893"7,0.996 ", respectively. These results suggested that the improvement of root nutrimental ecology had a positive effect
on the grain yield of winter wheat.

Key words Potassium nutrition; Root nutrimental ecology; Winter wheat; Purple soil



