55 34 45 4 1] FEHEXRLHFR Vol.34 No.4
2016 4 07 H Agricultural Research in the Arid Areas Jul. 2016

XE4RS :1000-7601(2016)04-0170-05 doi: 10.7606/] . issn. 1000-7601.2016.04.26

KIFBENEERRESEFEMIFMN
KO RE A AR, RS B

(1. IR PHAR MY R 3 5 8524 B, 1T PR FH 1108665 2. %&éiﬂﬂ*ﬁ/)ﬁ ORI E R TR, 1L7° T 1108665
3. AN AT IR B E i 5000, 127 TH 110866)

W OE: WA KR EOKEBAER, LT 25 HRBM B, RAEZRRR, AL THLEREHLA
FFEMAKHFBEYE N, FREAN EREXBEZ, ARKEALEZDH, AR FEDE RB . ﬁ%%%ﬁiﬁ
HAEBRARBCBR REALXKARRMERTFEHEAREED W, K% E M W2(50%FC, FC 4 B 8 #F K &)
HHTRAGMK, TRENIETEATRANEA, EHEFRAKLREFHEE T W2 AERREEKEAK,
BRAKpE P W3(65%Fc)ifxm3’ 9.22% ; AR % B 17 WA(80%FC) > W3(65% FC) > W2(50% FC) > W1(35%FC), R %
BRERAEERAEASH L AR, RAEHE WIRLE, BEFENTRAEKLT, FERLFHER
T HREALER LEHER fu LK & I K K3(405 kg hm™2) > K2(270 kg hm~2) > K1 (135 kg hm~2) > KO(0
kg hm™2) ;AR R 4 4 & F 47 (K2) 78 47 (K3) AL 72 2 7l B3t B (KO) 32 %7 23.18% A1 9.27% . Ak 48 48 & % I XY AR /8
R kAR B KT, T RE T4 R ARE K, K i W1(35%FC) Fr 2 JE filal W2 T, 76 2 AR 3t
MART BN ANEEHE, EAFHWKAETURARATHAR BK EETRMEER, ZL
BTWERFERE, 5 R AT 4740 (W3K0) A LI 12.7% . AR AT, Ko EH £ 65% HE FAE,
HEFEHN 270 kg hm 2B A A FRHIR RN EKFRENH R, B E 58, LAFT AT E,

KW LA KEBERE;TE

hESES: $565.2  XHEFEES: A

Coupling effects of irrigation and potassium fertilization on root morphological
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Abstract: In order to optimize the coupling model of water and potassium, a pot experiment was conducted to ana-
lyze the association of root morphological characters and yield of peanut to the coupling effects of water-potassium. Huayu
25 (peanut species) had been treated as the test seed. The results showed that the irrigation was the key factor that had
a significant (P < 0.03) effect on peanut root length, and had an extremely significant ( P < 0.01) effect on all other
indicators. Mild water stress W2 (50% FC) was promotive to the elongation of roots, while the moist soil environment
was advantageous to the thickening of the root system. Root indexes average value of moisture effect indicated that the to-
tal root length under the mild water stress (W2) reached the maximum, increased by 9.22% from that by the moderate
water W3 (65%FC) . Effects on root diameter followed the order of W4(80% FC) > W3(65%FC) > W2(50% FC) >
W1(35%FC) . Total surface area and total volume were increased first and then became decreased with the increase of
moisture content. The maximum values of two indexes were obtained by W3. Adding potassium fertilizer was beneficial to
root growth and development. Effects on root indexes average value including total root volume, total surface area and to-
tal length by potassium followed the order of K3 (405 kg'hm’z) > K2 (270 kg'hm’2) > K1 (135 kg'hm’z) > K0 (0
kg+hm™2). The root biomass by K3 and K4 was 23.18% and 9.27% higher than that by KO. Only the coupling effect
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of water and potassium on the number of nodules reached a very significant level ( P <0.01). Potassium fertilizer could
promote the formation of nodules in drought conditions. Under the condition of water stress (W1) and mild water stress
(W2), the number of root nodules was increased with the dosage increment of potassium. The treatment W3K2 could
promote the root average diameter, total length, total surface area and total volume, and caused the highest pod yield.
Compared to treatment W3KO with no potassium, the pod yield was increased by 12.7% . In conclusion, the study sug-
gested that it is beneficial to the growth of roots and the formation of nodules when the moisture retains a level of 65% FC

and the potassium fertilizer was increased to 270 kg*hm ™2, not only to get high yield, but also to achieve the purpose of

saving water and fertilizer.
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Table 1. Physical and chemical properties of the experimental soil
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Fig.1 Coupling effects of irrigation and potassium

on the number of root nodule of peanut
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Fig.2  Coupling effects of irrigation and potassium

on the root biomass of peanut
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Fig.3  Coupling effects of irrigation and potassium on the diameter, total length, surface area and volume of root
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Fig.4  Coupling effects of irrigation and potassium

on the dried pod yield of peanut
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