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Fig.1 Average monthly temperature,rainfall and sunshine

duration in rice-rapeseed rotation during 2017 —2018
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covery efficiency) Bl & ¢ % F] H K (KAE, K agro-
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Bk 24 ]34T .
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C), A,y MEW &, . kg/hm® ;2 HEEHE,
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B (R 1. At B IE B B K R % R R
16.2 #k/m* , b = A A 43 504 98 cm Fl 24.4 cm,
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BAC il P T R e L R RO 0 BT R X AR
PR A — 2 W, X F 7= 5 A 1 7 AS it
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S P BN B R R A1 A% 8 AR 2 R TR R A
K H Y B ] 3R B 135 kg/hm?” I, 3 18 I B
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o LA A 0 2 B | PR TR OB A L R R B RN &

X F B A AN SR 5 ANl B I AR B it 4 A A
MR AER A% B bk m . BIP KB RS
HEWE AR 9.5%.5.7%.20.5 % F1 11.1 %, Al UL, P
JIE it FH AT 3 B v R S 1Y A B RIAR 2RI
TE— B FERE [ AR % B 77 & b R T — 21
OIAEL A R A RO R B R R RO TR
M43 v 35.0%.37.5%.21.6 % .13.9 % F1 2.3 % .
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AT AR AR R, R SR TR AR R
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Table 1 Effects of K application rate on the growth of direct-seeding rice in mature period
-y " i f 7 K 7 Yield components
g2 . o k5 /cm K /em o "

, WIE/ (bR /m?) ' . R/ 5 MR8 b TR/ g
(kg/hm?) Densit Plant Panicle (T /hm?) Spikel 4R Y 1000 .
KO rate ensity height length H ‘ m Spike e.t\s Kernel st l’gram

Panicle per panicle weight
0 16.2b 98b 24.4a 140.4¢ 137¢ 76.3c 27.3a
45 18.3a 101b 24.8a 183.0a 146b 80.5b 27.6a
90 19.5a 102ab 25.4a 183.3a 155ab 81.7b 28.0a
135 18.9a 106a 25.6a 181.4a 160a 85.4ab 28.5a
180 19.1a 110a 25.9a 175.8b 164a 88.5a 28.1a

R S0 ECHE B A O R B B A B 22 R (P<<0.05), T Al. Note: Different letters for same item indicate P<C0.05 (signifi-

cant differences) ,the same as below.
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Table 2 Effects of K application rate on the growth of direct-seeding rapeseed in mature period

AR/ .. Werr/ TRFEKEF/cm —— 7R R F Yield components
o %k 5 /cm ZEH/em ] X " T
O s s R U g aub HERRE BRER TR /g
K. 0O . . main . No. of 1st, Pods per Seeds per 1 000-grain
Density height . diameter .
rate inflorescences 2nd branch plant pod weight
0 25.1c 154b 75¢ 0.68b 5¢/2b 173c¢ 18¢ 3.32a
45 26.4b 157ab 80b 0.75a 6b/2b 192b 19b 3.28a
90 27.6a 161a 92ab 0.70ab 7a/3a 205ab 21ab 3.54a
135 28.4a 164a 89b 0.75a 7a/3a 210a 21ab 3.35a
180 27.5a 169a 101a 0.80a 7a/3a 228a 24a 3.41a
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Fig.2 Effects of K application rate on the dry matter of direct-seeding rice- rapeseed rotation
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Effects of K application rate on the K uptake of direct-seeding rice- rapeseed rotation
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Fig.4 K apparent balance in direct-seeding rice and rapeseed
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Fig.6 Optimum rates of K, O for direct-seeding rice and rapeseed
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2 4 N it P (L I bt sz ke o 5 % A W LU B8 AR A
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Effects and optimum recommendation of K fertilizer for direct

seeding rice-rapeseed under straw incorporation
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Abstract A on-farm experiment of potassium

(K) fertilizer one-off application was conducted in

Jingzhou City, Hubei Province from 2017 to 2018. The aim was to assess the K rate on yield,K apparent

balance, K efficiency of rice-rapeseed rotation in Jianghan Plain,and combined with the fertilizer efficien-
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cy model to clarify the appropriate amount of K fertilizer. The results showed that the application of K
fertilizer could significantly increase the yield of rice and rapeseed,the dry matter amount and K uptake
of the aboveground, where the increasement came from the density,number of kernels, seed setting rate
of rice and density, number of 1st branches and pods of rapeseed. When the K fertilizer input (K, O)
reached 360 kg/hm’ per year,the K apparent balance in the rotation was still negative, and the deficit
was 85.4 kg/hm’ without straw returning. On the contrary,the annual K balance of farmland could be a-
chieved positively by inputting 90 kg/hm? K fertilizer with straw incorporation. Compared with no K fer-
tilizer application, the agronomic K fertilizer efficiency (KfAE) of rice and rapeseed applied with K fertil-
izer were 10.6 kg/kg and 2.9 kg/kg, where the K fertilizer recovery efficiency (KfRE) of those were
45.5% and 54.1% ,respectively,indicating that the yield production of K fertilizer applied to direct see-
ding rice was significantly higher than that of rapeseed,and it also reflected from the side that rapeseed
was more dependent on external K fertilizer than rice. Considering the input of straw K, the K efficiency
(KAE and KRE) in rice season was consistent with that of KIAE and K{RE, while the KAE and KRE in
rape season were 2.1 kg/kg and 38.5% , which were significantly lower than that of KIAE and KfRE. The
comprehensive linear plus platform model and the K apparent balance of farmland showed that the suit-
able K fertilizer rate for direct seeding rice and rapeseed were 62.31 kg/hm?,70.18 kg/hm?® and yield for
10 066 kg/hm?,2 182 kg/hm’under straw returning,respectively, which was lower than the recommen-
ded K fertilizer amount of 90 kg/hm? at an average of 44.4% and 28.2%. The result indicated that direct
seeding rapeseed required more K fertilizer to support population growth. Therefore, in view of the
differences in crop growth and nutrient requirements under direct seeding and transplanting methods, the
management of direct seeding nutrients should be lightly simplified according to agricultural production
to improve crop yield,nutrient utilization and economic benefits.

Keywords direct-seeding; rice-rapeseed rotation; straw returning; K fertilizer rate; light simplified

production; K apparent balance
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