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Effects of Rice Straw Mulching and Nitrogen Application Level on
Tuber Yield of Winter Sowing Potato

YAN Fengjun’, LI Dengcai’, DONG Zhirui', YU Liping', FENG Haojie', WANG Qiang', ZHANG Fan’, WANG Xiyao™
(1. College of Agronomy, Sichuan Agricultural University, Chengdu, Sichuan 611130, China; 2. Agricultural and Rural Bureau of Butuo
County, Butuo, Sichuan 616350, China; 3. Chengdu Academy of Agriculture and Forestry Sciences, Chengdu, Sichuan 611130, China )

Abstract: A split-plot design was used, with the main plots assigned to rice straw mulching and no straw mulching,
and sub-splits to nitrogen application levels of 0, 100 and 150 kg/ha, using a native variety, 'Butuowuyangyu', as the test
material to explore the effects of rice straw mulching and nitrogen fertilization on winter potato yield in low altitude plains.
The effects of each treatment on potato stolon genesis, dry matter accumulation at bud flower stage and yield were
analyzed, and the correlation between SPAD values of leaves at the bud flower stage and tuber yield were explored.
Compared to the no-straw treatment, straw mulching reduced the occurrence of potato main stems, but significantly

Yrim BH: 2022-08-21

HETH: FERICAL L AR 27 A T BA (scextd-2022-09)

PEZ B 5 (1989-), B3, YN, 3222 A S s 5l 4 B AR

*{@151E& (Comesponding author ):  FPRE, ##Z, FEMF B EAIE S IR SR ETE ST, E-mail: wxyrtl@163.com,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



IR FERERT AL 6 19 A T AR SR B RS i —— 2, 498, #R G, 4F 297

increased the thickness of stem and dry matter accumulation at bud flower stage. The straw mulching treatment
increased the stolon initiation sites, therefore, increased the tuber yield by 6.43% as compared to no-straw treatment.
Increasing nitrogen fertilizer application significantly promoted the main stem number, stem diameter and aboveground
dry weight of potato in the bud flower stage, but excessive nitrogen fertilizer application significantly increased SPAD
value of the third leaf at bud flower stage, resulting in imbalance of plant nutrient source and sink, and consequently
reduced yield. But no significant difference was found in yield between straw mulching combined with 100 and 150 kg/ha
of nitrogen application and no nitrogen application treatments, indicating that straw mulching could achieve nutrient
supply to potato growth and exogenous applied nitrogen uptake and utilization, thus ensuring tuber yield formation. The
correlation and path analysis between leaf SPAD D-value and tuber yield of potato plants from 0 to 20 days after budding
also showed that the potato tuber yield and SPAD D-value of the first leaf and the second leaf at 0 and 20 days after
budding of plants, the first leaf and the third leaf during 0-20 days after budding, and the second leaf and the third leaf at

10 days after budding had the best fit (R°=0.48-0.62).

Key Words: potato; nitrogen fertilizer management; straw mulching; tuber yield; SPAD value
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Table 1 Effects of straw mulching and nitrogen application level on plant morphological indices at bud flower stage

sl F: 225 (No.) Wi (em) 22 (mm) H EFT R (o)
Treatment Main stem number Plant height Stem diameter Aboveground dry weight (g/plant)
Mo No 2.00 be 5342 a 513¢ 2295¢

N, 2.50 ab 43.07d 5.56b 26.20 ¢

N, 3.00 a 46.84 ¢ 5.70 b 37.95a

SEH{E Average 2.50 47.77 5.46 29.03
M, No 1.83 ¢ 43.05d 445d 28.75d

N, 2.17 be 52.56 a 6.72 a 30.80 ¢

N, 1.83¢ 49.12 b 6.84 a 36.62 b

SEIME Average 1.94 48.24 6.00 32.05
F M 16.67" 1.18" 98.99" 151.812"

N 517 0.32" 300.92" 140.129™

M*N 517 179.37" 126.05" 735.089”

T ZEMBCRHER/NEEEZ R, AR/NEFERRR A B 0.05 K25 8.5 . Now Noo NoZHil R A . 100 kg/hm?®
150 kg/hm*SEEURGET, Mo, M FORJCREFFELGE | REFTE SR, “FORE, ~ KRB, TR A BE. T,

Note: Different lowercase letters indicate significant difference at the level of 0.05 as tested by using least significance difference (LSD) method in

different treatment. In the treatment, Ny, N; and N, represent no nitrogen application, 100 kg/haand 150 kg/ha pure nitrogen application, respectively.

M, and M, represent no straw mulching and straw mulching. * means significance, ** means highly significance, and ns means non-significance. The

same below.
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Table 2 Effects of straw mulching and nitrogen application level on stolon genesis and yield

b3 AR AL IR (mm) 774 (kg/hm®)
Treatment Spacing of stolon sites Yield (kg/ha)
1-2 2-3 3-4

Mo No 0.87 ab 1.43 ab - 27 600 ¢
N, 0.75 ¢ 1.56 a - 39400 a
I\ 1.01a 0.88 ¢ - 29400 ¢
- Average 0.87 1.29 - 32133

M, No 0.97 a 1.45a - 35900 b
N, 0.95a 1.13 be 1.53b 33300b
N, 0.84 ab 0.99 ¢ 246 a 33400 b
) Average 0.92 1.19 1.99 34200

F M L1 1.48" 4697.73" 19.99”
N 1.29" 15.29” 1368.60" 109.33"
M*N 6.35 4.36 1368.60" 125.107

VE - B 2R A L B AR AR R 25 S AR RN . 127 FROREE | R 2 A A RS 2 W R 2 R AT, 2-37 R
55 2 W R 2R A LA NS 3 IR 2R R AL B BE, 347 SRR AR 3 W R 2R AR LR RNAS 4 W R 2SR AL E R EE . R,

Note: Stolon interval refers to the interval between adjacent stolon. 'I-2' indicates the distance between the first and second stolon

sites; '2—3" indicates the distance between the second and third stolon sites; and '3—4' indicates the distance between the third and fourth

stolon sites. The same below.

*3 HHEZSREERKEIIHF SPAD EH N

Table 3 Effects of straw mulching and nitrogen application level on SPAD value

b P JE 0 d SPAD{E AL 5 10 d SPAD{H PHAE 5 20 d SPAD{H.
Treatment SPAD value 0 d after budding SPAD value 10 d after budding SPAD value 20 d after budding
SPAD, SPAD, SPAD; SPAD, SPAD, SPAD; SPAD, SPAD, SPAD;

My, N, 5433 a 4707¢  4500bc  52.17c¢ 48.60 d 4877d  4770¢ 50.70 a 50.87 a
N, 5133 b 49.00b  48.17a 5127d 4843 d 4370 4843 ¢ 46.43b 49.97b
N, 51.57b 50.63a  4497bc  59.80a 5853 a 5743a  48.07c 47.07b 51.23a
P44 Average 52.41 48.90 46.04 54.41 51.86 49.97 48.07 48.07 50.69

M, No 4433 d 4273d  4577h 4527 e 4427 e 4230f  4557d 4327 ¢ 46.23d
N, 5150 b 50.50a  45.03 be 52.90 ¢ 5223 b 5030c  51.77a 46.63 b 4930 b
N, 4717 ¢ 4793¢  4430¢ 5450 b 50.97 ¢ 53.60b  49.53b 50.07 a 4743 ¢
44 Average 47.67 47.06 45.03 50.89 49.16 48.73 48.96 46.66 47.66

F M 277.94" 66.88" 15.48" 304.51" 98.09" 32.94" 15.50" 34.10" 204.19"
N 23.44” 187.66" 19.89" 589.78" 310.62" 839.13" 80.20" 26.04” 9.26”
M#*N 106.72" 59.35" 19.64" 168.34" 153.84" 344.75" 50.48" 166.46" 32.36"
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Table 4 Effects of straw mulching and nitrogen application level on SPAD D-value

32 RO WEIE10d WFEE20d
Treatment 0 d after budding 10 d after budding 20 d after budding
SPAD SPAD, 5 SPAD; SPAD, ., SPAD. 5 SPAD, 5 SPAD, SPAD, 5 SPAD, 5

M, No 727 a 9.33a 2.07c 357a 3.40b -0.17 ¢ -3.00 e -3.17 ¢ -0.17b
N, 2.33b 317¢ 0.83d 283 a 7.57a 473 a 2.00b -1.53b =353 cd
N, 0.93d 6.60 b 5.67 a 1.27b 237¢ 1.10 be 1.00 ¢ -3.17 ¢ -4.17d
V45 Average 3.51 6.37 2.86 2.56 4.44 1.89 0.00 -2.62 -2.62

M No 1.60 ¢ -1.43d -3.03e 1.00 b 2.97 be 1.97b 2.30b -0.67 b -297¢
N 1.00d 6.47b 547 a 0.67b 2.60 be 1.93 b 513 a 247 a -2.67 ¢
N, -0.77 e 287 ¢ 3.63b 353a 0.90d -2.63d -0.53d 2.10a 2.63a
SF-H5 Average 0.61 2.63 2.02 1.73 2.16 0.42 2.30 1.30 -1.00

F M 500.89" 92.31" 5.00° 6.48" 98.23" 18.23" 306.06™ 273.87" 50.39"
N 384.93" 2.02" 66.88" 1.54" 74.65" 48.03" 344.46" 34.00" 35.90"
M*N 114.64" 109.21" 59.44" 22.99” 35.28" 28.07" 235.18" 11.38" 149.80"

24 DEHSHREMAMN A SPADESHESEN
XS

TE YL SN B SPAD L S5y ThiAH
K, BRICE 55 XA IEAHSE (r=0.697),
5 Xe. Xe B BETAR(r=-0.50", -0.49)4h, 5
At 48 BR300 B 25 AH S o I A8 AR 40 AT T IfT
A XA B R RO 0.97, S8R
X B ZE 77 5 1 A 5 3R I XX > X > Xe>X>
X>Xo>Xo> Xy, [ B 4% R %) 7 B[] J 2 R Bk
M, FHEFEEEL X —X, HilE R8N
1.57~-1.18(F5),
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RS DREBYEFHHFSPADESREFEEERBEXEST
Table 5 Correlation and path analysis between SPAD value at bud flower stage and tuber yield

SR PR LSS

Index Path coefficient Correlation
coefficient

—X, —X, —X; — Xy —Xs —Xe —X; —Xs —Xo

Xi -1.18 1.05 0.02 0.19 -0.31 -0.21 -0.06 0.04 0.11 -0.35

X -0.79 1.57 -0.01 0.31 -0.58 -0.46 -0.13 0.03 0.08 0.01

Xs -0.08 -0.07 0.25 -0.13 0.25 0.45 0.03 -0.03 0.01 0.69"

X -0.60 1.28 -0.08 0.37 -0.69 -0.66 -0.08 0.04 0.08 -0.34

Xs -0.50 1.26 -0.08 0.36 -0.72 -0.64 -0.08 0.02 0.07 -0.31

Xe -0.35 1.01 -0.16 0.35 -0.65 -0.71 -0.07 0.04 0.05 -0.50"

X5 -0.43 1.15 -0.04 0.16 -0.32 -0.30 -0.17 0.03 0.03 0.10

Xs -0.64 0.57 -0.10 0.19 -0.20 -0.37 -0.07 0.08 0.05 -0.49"

Xo -1.07 1.08 0.03 0.24 -0.44 -0.30 -0.04 0.03 0.12 -0.35

e X—¥E )50 d SPAD,, Xo-¥E5)5 10 d SPAD,, Xo—¥5)5 20 d SPAD,, X~¥E5)5 0 d SPAD,, Xs—3#5)5 10 d SPAD,, Xe—##5)520 d

SPAD,, X;~37 )70 d SPAD;, X—F# 5 10 d SPAD;, Xo—Fi# 520 d SPAD;,

Note: X,—0 d after budding SPAD,, X,—10 d after budding SPAD,, X;—20 d after budding SPAD,, X,=0 d after budding SPAD,, Xs=10 d after

budding SPAD., X—20 d after budding SPAD., X;-0 d after budding SPAD;, Xs—10 d after budding SPADs, X,—20 d after budding SPADs.

xo6 LDREIFHIFSPAD BN EESREFEBERERBXEST
Table 6 Correlation and path analysis between SPAD D-value at bud flower stage and tuber yield

A AR LIPS

Index Path coefficient Correlation
coefficient

—L —L, —Ls —L —Ls — L —L; — L — L

L -0.42 0.00 -0.11 -0.14 0.35 -0.11 0.00 -0.04 0.00 -0.49°

L» 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.06

Ls 0.23 0.00 0.21 0.09 0.15 0.09 0.00 -0.22 0.00 0.56

L -0.22 0.00 -0.07 -0.27 -0.05 -0.06 0.00 0.08 0.00 -0.60"

Ls -0.14 0.00 0.03 0.01 1.05 -0.06 0.00 -0.33 0.00 0.56'

Ls 0.26 0.00 0.11 0.08 -0.37 0.18 0.00 0.10 0.00 0.36

Ly 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.29

Ls -0.04 0.00 0.11 0.05 0.87 -0.04 0.00 -0.40 0.00 0.55

Lo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.24

. L-P35)50d SPAD,,, L-Fi#5)5 10 d SPAD,,, Li~¥75)520 d SPAD,,, L~¥#)50d SPAD, s, L3355 10 d SPAD, s, L35

JFi20 d SPAD 5, L~B75)5 0 d SPAD., Le—B75)5 10 d SPAD,, L—B7 )5 20 d SPAD,..

Note: L;=0 d after budding SPAD,,, L,—10 d after budding SPAD,,, L;=20 d after budding SPAD,,, Li=0 d after budding SPAD, 3, Ls—10 d after

budding SPAD,s, Ls—20 d after budding SPAD, s, L,=0 d after budding SPAD,, Ls—10 d after budding SPAD,-s, 1s—20 d after budding SPAD.;.
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Figure 1 Regression analysis between SPAD D-value at bud flower stage and tuber yield
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