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Abstract ; To clarify the effects of one-time basal application of different types of controlled-release fer-
tilizers on rice-stubble wheat, a field experiment was conducted using the wheat cultivar Huaimai
139. Four types of controlled-release fertilizer treatments were applied: vegetable oil-coated con-
trolled-release compound fertilizer(A, N 26 %), polyurethane-coated controlled-release compound fer-
tilizer(B, N 32%), polyurethane-coated controlled-release nitrogen fertilizer(C, N 43%), and water-
based resin-coated nitrogen fertilizer(D, N 43%). A treatment with split application of urea was used
as control(CK, nitrogen applied at a basal to tillering to jointing to booting ratio of 5:1:2:2), and a
non-nitrogen treatment(NO) was set up caculate the nitrogen efficiency. The dry matter production,
nitrogen accumulation, yield and economic benefits of rice-stubble wheat under different treatments
were analyzed. The results showed that, compared with CK, A and B treatments significantly re-
duced nitrogen accumulation from jointing to heading and from heading to maturity, as well as nitro-

gen use efficiency. In A and B treatments, the number of spikes, grains per spike, and thousand-ker-
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nel weight were significantly decreased, leading to lower yield. C treatment significantly increased ni-

trogen accumulation at all key growth stages, enhanced photosynthetic capacity, nitrogen use efficien-

cy, dry matter accumulation at maturity, thousand-kernel weight, yield, and net economic benefits.
Yields in 2021 —2022 and 2022 —2023 increased by 3.89% and 5. 35% , respectively, and the net bene-
fit in 2022 —2023 increased by 3. 27%. D treatment showed no significant difference compared with

CK in nitrogen accumulation patterns or yield, indicating stable performance. In conclusion, one-time

basal application of polyurethane-coated nitrogen fertilizer can effectively meet nitrogen demand during

mid-to-late growth stages, optimize yield formation, and improve both yield and economic efficiency.
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Table 1

Fertilizer application rates under different treatments

FENE Basal fertilizer/(kg « hm—?2)

JBAE(JRZE) Topdressing(urea)/(kg « hm %)

fb 3

Treatment Comri:l:fzﬂ?elease I)?i %ﬁ%ﬁf Pfﬁiﬁm %%”E ﬁ.%.}]E #Q%.HE
fertilizer rea superphosphate chloride lillering Jointing Booting

A 1 038.5 - 259.6 17.3 - - -

B 843. 8 — 281.2 140. 6 — — —

C 627.9 - 1125.0 225.0 — — —

D 627.9 — 1125.0 225.0 — — —

NO — — 1125.0 225.0 - — -
CK — 293.5 1125.0 225.0 58.7 117.4 117.4

JRZ A N 46 %, W BERRES & PoOs 12% , A4 & K, 0 60% .,

Urea contains 46 % N, superphosphate contains 12% P, s, and potassium chloride contains 60% K,O.
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Table 2 Yield and its components of wheat under different treatments
JESe——
@zf?:r Trfft%cnt Spikeiff&ml)er,// Kcrnjﬁ*j%%( spike 1 000- Tﬁﬁ rht/ ch;ulz?]f;e%d/
a a (X10* « hm 2) S per spike grain weight/g (kg * hm 2
2021—2022 A 542.94c 39. 40d 41.95¢ 7 660.27d
B 561.61b 40. 60c 42.17¢ 8 216. 88c
C 562.95b 43.18a 43.97a 9 034. 85a
D 576. 29a 42.10b 42. 85b 8 749.93b
NoO 397.53d 28.60¢e 40. 74d 3922.41e
CK 554. 94b 42.97ab 43.09b 8 696.51b
0222023 A 526.27¢ sr.od e 6855.50d
B 549. 04ab 39.58¢ 41. 74c 7 674.00c
C 550. 51ab 41.98a 43.74a 8 546. 25a
D 555. 06a 41.19b 42.73b 8 189.50b
NO 388. 20d 27.00e 40. 46d 3 559.00e
CK 541. 26b 41. 58ab 42.72b 8 112.00b

(7] 3 B340 5 AN ) /N Bk 3R 7R R] —4F BE R AN [A] A 3R] 25 S 3 (P<<0.05), TR,
Different normal letters after the values within the same columns indicate significant differences among treatments in the same years

(P<C0.05). The same in tables 3—5.
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stage. Different normal letters above the columns indicate signifi-
cant differences among treatments at the same stages at 0. 05 level.
The same in figure 3.

B2 AEALETNEMHERIEH(LAL
Fig.2 Leaf area index(LAI) of wheat under different treatments
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Table 3 Dry matter accumulation and its distribution in wheat under different treatments

SS—RS RS—JS JS—HS HS—MS AT Yy
i J R R i
H T R R i ' T BB R . T BB R . T Y B R it . Dry matter
Treatment Dry matter H i Dry matter Hef) Dry matter He ) Dry matter e £ accumulation

accumulation/

Proportion . Proportion .
/ H accumulation/ po accumulation/

, Proportion Proportion

of MS/

(t* hm™2) /% (t+hm~2) e (t+hm™2) /% aictu-m}?:ﬁ?;l/ A e
A 1.17a 7.52a 2.51d 16. 14b 6.99d 44, 9be 4. 90c¢ 31. 44c 15.58d
1. 06b 6.31b 2.80a 16.71a 7.49c¢ 44, 76¢ 5.39b 32.22b 16. 73c¢
C 1. 05b 6.02¢ 2.67c¢ 15.33d 7.97a 45. 74a 5.74a 32.91ab 17.43a
D 1. 08b 6. 24bc 2.73b 15. 83¢ 7.72b 44.72¢ 5.73a 33.21a 17. 25b
CK 0.93c 5.43d 2.70bc 15.75¢ 7.82b 45. 54ab 5.72a 33.28a 17.17b

Ssiﬁﬂlgﬁ yRSJB%EﬁH YJS#)Z%‘E:J 5 HSJ:FH’:EH,MS)JE%@EHO

FK A,

SS: Sowing stage; RS: Regreening stage; ]JS: Jointing stage; HS: Heading stage; MS: Maturity stage. The same in table 4.

2.5 AEAEBE—XUEEBENNEREZREE.
MELGIRAEFALENNG

M 4 7T, 5 CK A E, ARG Fh 2158 75 11,
RN B /NE R FE R B, Horh A 4
B R R R P AR LR RN
33.2200 s TEIRE B TWLA MEY AR E &
WERM.B.C M D AMYE CK 2R A& F
W EIEM, CAMYARREHEEREINT
7. 3%, HoA b BRI P 2 FEAR T AR 2 AU, C
DA FRA AR LR B 4 i 1 4. 8700 2. 2205,
ZSWREE A M BAELYY WAL, RS
AR S E TR .5 CK AHEL , A Fil B A B A 402 R
ORI BEAR T 27, 47% F1 8. 58 %, C Al D Ab #
REMFRBIEE T 9.33% M 2.87% ., X it
Wy, C b 3mT i e /N E R R R T AR
R,

2.6 AEERIE—REEEX/NEE TR

H 5 AT, 76 4R B IR A 15 0 F . 5 CK A
b A Fil B AL A 7= RS20 35 24 W 35 R R
54 25 B 43 500 A 26, 29 Y0 FN 11, 47 %63 D ALY 7= {E
T CKLHR LR 3 CK LT 1. 21%,
225N 2 C A B 7 (RN 8K 5 RN i
B HEWER 3. 27 %,

3 it
3.1 ARBRE—REEENNERERRY

Z% /15 TR A o S 28 3% 40 BRI AR 0 AR X
A3 W W R . T 4R R AR OR Rk
ozl - i A AED R GY e B B IR f I 5 IR
it 410 ) 59 28 B B P B UR R n] N AR AR TR
B PR R 11,06 %0 ~38. 66 %, /N e 4]



* 1560 -

% XK Y

2,
¥

il

#
IS
l

x4 TRAVBTINEZEEZREERRLGREEFNAHE

Table 4 Nitrogen accumulation, accumulation proportion,

and nitrogen use efficiency in wheat under different treatments

SS—RS RS—JS JS—HS HS—MS MBI ARE AR
) MR AR
A ER AEHREE ' AEHFEE AEMRRE ! RAEMRA ' Nitrogen  Nitrogen
Treatment Nitrogen [t%. Nitrogen Uﬁm. Nitrogen u‘/‘m, Nitrogen Ltm, accumulation use
o °~ _, Proportion _ ° - Proportion >, Proportion °", Proportion fMS/ flici
accumulation/ /0 accumulation/ ) accumulation/ v accumulation/ 1Y [¢) /e u/:lcncy
(kg + hm *) . (kg *+ hm *) . (kg * hm *) ! (kg *+ hm *) 70 (kg e hm™) /%
A 46.00a 26.93a 42.77¢ 25.05¢ 63. 32e¢ 44, 9be 18.70b 10. 95b 170. 79e 29.07e
B 40.17b 20.93b 55. 68ab 29. 00a 77.72d 44, 76¢ 18. 39b 9.58¢c 191. 96d 36. 64d
C 39.51b 18. 64c 52.39b 24.71c 91.27a 45.74a 28. 87a 13.61a 212.03a 43. 82a
D 39. 82b 19. 44c¢ 56.40a 27.53b 80. 44c¢ 44, 72¢ 28. 14a 13.74a 204. 80b 41.23b
CK 34.53¢ 17.13d 54. 46ab 27.02b 85.06b 45. 54ab 27.53a 13. 65a 201.59¢ 40. 08¢
£S5 ARALEBTNELFHE
Table S Economic benefits of wheat under different treatments
b7 JIE A A BB A T A HE WA Hl g
Treat - ) Fertilizer cost/ Labor cost for topdressing/ Other cost/ Gross output value/ Net benefit/
reatmen (yuan * hm™2) (yuan » hm™?2) (yuan » hm™2) (yuan » hm™?2) (yuan » hm™?2)
A 3 869. 34 0 4 569 17 824. 30e 9 385.96d
B 4109.98 0 4 569 19 952. 40d 11 273.42¢
C 4 501. 33 0 4 569 22 220. 25a 13 149. 92a
D 4 143.69 0 4 569 21 292.70b 12 580.01b
CK 3 428. 41 360 4 569 21 091. 20¢ 12 733.79b
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