1E¥I¥ IR ACTA AGRONOMICA SINICA 2026, 52(4): 11931207 http://zwxb.chinacrops.org/
ISSN 0496-3490; CN 11-1809/S; CODEN TSHPA9 E-mail: zwxb301@caas.cn

DOI: 10.3724/SP.J.1006.2026.53064

AREZEETRAREEMFTEXERERKAR R SEEHFIEMIRN

Diga 2 KEF I pEE Eag '

VO A AR B e R AR ML AT BT, HOR 22 7300705 % ARl AR AT R E AL S ARl SR (IR S SRR A, HON 22 7300705 HR
A FAEROK BE S OR B i s g, Hl 224 730070

B OE: WHAREE T AL R T RO TR AR | $is KOHE Fa g m, a2 BRI I E
K 7 R B S S AR AT LB T 15 B 4, 1 2 B (6.0 Tk hm P A1 7.5 Ji#k hm ™), 3
it NE 7 2 (B 42 TR AL . 40% 1 60% ZUNE KM W CEE ), I T 75 I E RAEFTRAE S T9 5 . S5 PR K £k
BYI(NSCOMA R R is iU DTk, I 7 RR IR 5 75 0 Ok 7 ik R 1 & 5 ™ o 2Z TR A A DG G &R
SEIRW, FULIE ] W3 FEARAE T T W I NSC B R 55542, B &G TP R NSC LR & i, 5 CK1 (6.0
Jikk hm 2, FAEAIEHE)H L, T1 (6.0 Ttk hm 2, 40% &KW T 338 i) A1 T2 (6.0 Jikk hm 2, 60%%UAE K mi
PGB ) AE BT T9 BRI NSC %% i it is 38 S H X T4 B otk e 2 35 Bk, (HAEJS T W B AR R i o 5 X it s
46.29%F11 22.63%, £ )7 NSC LR &4 - B8 29.53% M1 17.54%, #2553 W3, 5 CK2 (7.5 Jitk hm?, AL 4H
SEREYAA L, T3 (7.5 Jitk hm 2, 40% U8 KWW B ) A1 T4 (7.5 TiER hm 2, 60% U8 bl WU 38368 it ) 46 /i 14 5
Il NSC 16zt . 18 5 S HXS W BT ok 32 1 W 5 BRI, (HAE S T 9 B A R 43 I - 44 &5 5.88%F1 5.90%, £
J5 NSC B E =37 - B4 5 19.53% 65.57%, ¥R 03, AILEHT BEREARfARKzE. RieREE
REBEG, K, 5 CKI Mk, TI WA RKZE. HERBAEEARZHEES TS 64.48%. 7.77%F1
74.86%, T2 70 BN HE TG 43.21% . 7.52%H 32.27%; 5 CK2 M EL, T3 43 HEHHE R 12.51%. 8.92%FH1 74.94%, T4 43
SPEEIR R 47.37%. 8.75%H1 73.41% BT A S5 EE TR RER® = 0.1547") . /5 A E B RE(R® =0.1582")
SR FEAG, MRS SENARKE (R =0.1263"), LG ARFRE(R =0.1764"), fLJ5 NSC LR (R =
0.2155 )R IEAHK, ME A= B S5ER TYRMZRR  =0.17237), #HRAZHEER =0.1682)E B ETMK. &
JIE 3 e A 2 i AR T R R 12 FAEJE ik A AR Rt mr 4R N, WE RS T E I R A A, b, T HEA S =
9.42%, T2 FLEE F & 2 8.40%, 43 3# CK1 % 62.18%. 44.80%; T3 ML H &1 7.06%, T4 HLEH & & 8.12%, 434
5 CK2 $£1 39.25% ., 60.15%. BHUL, T1 A1 T4 A% BGE B e R H A9 I ok &b B 7 A A O =X

KR W AL A AR, HEREANK

Effects of nitrogen application at different densities on carbon and nitrogen ac-
cumulation and translocation characteristics in forage maize in semi-arid regions

Ma Hai-Hui'?*?, Zhang Guo-Ping'*?, Yang Si-Cun'**, and Wang Hong-Li"**"

AT R AR IR G UH (32360532), HNAT F AR 2k 5 AU H (23TRRA1335), AN A AL 5 1 A4l 5 € (IR T 2
= R H R SRR XK B o 28 M) T B 5 S 0 3 TP A 46 (2024HNS 12) 5 1)

This study was supported by the National Natural Science Foundation of China (32360532), the Key Project of the Gansu Provincial Natural
Science Foundation (23JRRA1335), the Open Fund of the Key Laboratory of Northwest Dryland Agriculture Green and Low-Carbon, Minis-
try of Agriculture and Rural Affairs, and the Open Fund of the Key Laboratory of Water Resources Efficient Utilization in Arid Areas of
Gansu Province (2024HNS12).

" i 5 fE# (Corresponding author): T £L 1, E-mail: zhswhi@163.com

FH—VEH I FR )70 E-mail: mahaihuil99310@163.com

Received (W H 1) 2025-08-20; Accepted (%% H 1): 2026-01-22; Published online (%% i fit H 1#}): 2026-02-05.

URL: https://link.cnki.net/urlid/11.1809.S.20260205.1002.004

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



1194 £ ¥ % # %52 4%

! Institute of Dryland Farming, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China, > Key Laboratory of Green and
Low-Carbon Agricultural for Northwest Dryland, Ministry of Agriculture and Rural Affairs, Lanzhou 730070, Gansu, China, > Gansu Provincial Key
Laboratory of High-Efficiency Water Utilization in Dryland Farming, Lanzhou 730070, Gansu, China

Abstract: To provide a theoretical basis for high-yield and high-quality cultivation of silage maize in semi-arid regions, this study
investigated the effects of nitrogen application on carbon and nitrogen accumulation, translocation, and crude protein synthesis in
silage maize under different planting densities. Using ‘Longqingzhu 1’ as the experimental material, two planting densities
(60,000 and 75,000 plants hm ) and three nitrogen application regimes (all nitrogen as basal fertilizer, 40% and 60% of nitrogen
applied as topdressing at the bell stage) were examined. Measurements included dry matter, non-structural carbohydrate (NSC),
and nitrogen accumulation and translocation before and after flowering, as well as their contribution to total plant biomass. Cor-
relations between these physiological parameters and forage yield, crude protein content, and crude protein yield were also ana-
lyzed. Compared with CK1 (60,000 plants hm with all nitrogen applied basally), treatments T1 and T2 (same density with 40%
and 60% nitrogen topdressing, respectively) showed significantly reduced dry matter and NSC translocation and contribution rates
at the pre-flowering stage, but significantly increased post-flowering dry matter accumulation by 46.29% and 22.63%, and NSC
accumulation by 29.53% and 17.54%, respectively. Compared with CK2 (75,000 plants hm? with all nitrogen applied basally),
T3 and T4 (same density with 40% and 60% nitrogen topdressing, respectively) also showed reduced translocation and contribu-
tion rates at the pre-flowering stage, while post-flowering dry matter increased by 5.88% and 5.90%, and NSC accumulation in-
creased by 19.53% and 65.57%, respectively. Nitrogen topdressing significantly increased nitrogen translocation and translocation
rate at the pre-flowering stage, as well as nitrogen accumulation at the post-flowering stage. Compared with CK1, T1 showed
increases of 64.48%, 7.77%, and 74.86%, while T2 increased by 43.21%, 7.52%, and 32.27%, respectively. Compared with CK2,
T3 increased by 12.51%, 8.92%, and 74.94%, and T4 by 47.37%, 8.75%, and 73.41%, respectively. Forage yield was significantly
positively correlated with post-flowering dry matter accumulation (R* = 0.1547") and nitrogen accumulation (R* = 0.1582"). Crude
protein content was positively correlated with pre-flowering nitrogen translocation (R* = 0.1263"), post-flowering nitrogen accu-
mulation (R* = 0.1764™"), and NSC accumulation (R* = 0.2155""). The crude protein yield of the whole plant was significantly
positively correlated with post-flowering dry matter (R> = 0.1723") and nitrogen accumulation (B> = 0.1682"). These results indi-
cate that nitrogen topdressing significantly promotes crude protein synthesis in silage maize by enhancing nitrogen translocation
at the pre-flowering stage and carbon and nitrogen accumulation at the post-flowering stage. The crude protein content of T1 and
T2 was 9.42% and 8.40%, which was 62.18% and 44.80% higher than that of CK1, respectively. The crude protein content of T3
and T4 was 7.06% and 8.12%, 39.25% and 60.15% higher than that of CK2, respectively. Therefore, T1 and T4 are recommended
for improving silage maize quality in semi-arid regions.

Keywords: planting density; nitrogen fertilization; regulation; carbon and nitrogen accumulation; crude protein synthesis
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Fig. 1 Precipitation and average air temperature in the experimental area during 2023-2024
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140 d, VEY—4F—2, AMAISEAERN TR X . 1
FERN AL 415 mm, 6—9 H FERR & 5 AR ALY 68%, [
FIAHRIAE RN 24%, 400 mm FEFRAFAIER N 48%. 56
X -l EA L, 0~30 cm LETFHATE 125 ¢ m”,
HI K 21.18%, JHZE A% 7.2%. IS AR
11.9gkeg”. & 1.16 gkg'. &M 025gkg". &4
173 gkg'. NH4-N48mgkg' NO;-NO0.8mgkg'.
TR 8.67 mgkg . HAHH 121.50 mg kg ', pH 8.35,
1.2 Rt

VIR E K (Zea mays) WHFFEH B, Sl B
15 RS i gt FEGRTRT
W, BIEKHL A HIIA S E). RARHE TS
BEMLBE T, 4 Ak 2R FH 42 5 028 e FiE =X, 3

F1 REAE5HER

E/NX AL 7 mx15 m =105 m%, 3 IREE, Ml
4fi N 300 kg hm 2, P,Os 150 kg hm 2, K,0 135 kg hm 2,
Hr, BEMEHRE, #ICE O wkiees, e
FHBRFRER, EBEA R a3t . e 2 M%E6.0
Jitk hm 2 F1 7.5 Jitk hm?), 3 FhEUIEGIE 7 X (R
B 4Tt . 40%F1 60% AL KM WL I 1A ), St
6 MAEHL(ER 1), K HABHIERE A E ST, AT
1R R RIS, Y 4F FORWOR G A8 5, 22 A4k
FRRTTEREGF 0y 4k R 2B 3 D28, RZBFE 70 em .
10 cm, /N2ESE 40 cm. & 15 cm, ZHE i
i, MR 8 mm; FOKSRIA T AHE, PREE 30~40
cm, B4 4 H 20 HETEH ERGHESSRE T 221,
9 H 20 HRiJG (5 IEE K 2 Isk.

Table 1 Experimental treatments and description
Qb3 BUBLIETBY
Treatment Description of treatment
CK1 TN 6.0 Tk hm?2, ZUIE 4Lt
Density of 60,000 plants hm 2, all nitrogen fertilizer applied as basal dressing
Tl R 6.0 TRk hm 2, 40% %0 KB I 1 3 38 it
Density of 60,000 plants hm 2, 40% nitrogen fertilizer topdressing at the bell stage
T2 FE N 6.0 JTHk hm 2, 60%%UIE il WA 11 10936 i
Density of 60,000 plants hm ™, 60% nitrogen fertilizer topdressing at the bell stage
CK2 R 7.5 TRk hm?, HAE AL
Density of 75,000 plants hm 2, all nitrogen fertilizer applied as basal dressing
T3 WPEN 7.5 JTRE hm 2, 40%%U0E S WA 1130036 b
Density of 75,000 plants hm 2, 40% nitrogen fertilizer topdressing at the bell stage
T4 LN 7.5 JTkk hm 2, 60%%UIE Kl WA 11 10936 i

Density of 75,000 plants hm 2, 60% nitrogen fertilizer topdressing at the bell stage

1.3 MEERSAE

1.3.1 THHRREL5HiE 2023—2024 4, fEnt
223, R P FAR it 22 3 B AR — B R A PR HE AR
Lo T E R ZEM T EAN S e 2 )5 A — &
K, HEIk22 7 dJRA R AEYTLER, it Tk
JG 7 d. BERIIACII, BRSNS e R R A
PR 2 Bk, BRAERRMD LR i . ZEATAIRE, AR
105°CF AT 30 min 5 75 CH B HEFHRE, Hm
HORBREOLRAE o R L, TR AR A
VER E R IINAE . IR B AETT T B i
(dry matter translocation amount of pre-silking in stem
and leaf, DRA) . f£ 0 T ¥ Jit #% iz % (dry matter
translocation rate of pre-silking in stem and leaf, DRR,
%) AETT T Bk iz %15 )™ i 1Y STk ¥ (contribution
rate of dry matter translocation amount of pre-silking
in stem and leaf, CDRA, %). f&/5 T ¥ R (dry
matter accumulation amount of post-silking in stem

and leaf, DAA)ZEFEHRS, 5 A AT
DRA =225 7 d 2500+ H AU 25+ 5 (1)
DRR =i ikt w/mt 225 7 d EMT &

x100% (2)
CDRA =A{ET T ¥ Jit % iz 5 /IS 30 30 1) o -
x100% (3)
DAA = AR ST E- 2205 7 d FER S
T & (4)

132 FEHHBEARLEHRE L HENT
2023—2024 4, HEREJ7=CIA] 1.3.1, R R -
BT L 032 22000 2 PV PR ANV by 5 B, AT PR
KRy Er i B R AR 25 4 Pk K A6 B ) (non-structural
carbohydrates, NSC)# 1, JFITHEIEHT NSC Fiz i
(NSC translocation amount of pre-silking in stem and
leaf, NSCRA), LRI NSC #%4i2 % (NSC translocation

rate of pre-silking in stem and leaf, NSCRR, %). £
NSC ¥%iz 5% NSC B 5T#k R (contribution rate of
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NSC translocation amount of pre-silking in stem and
leaf, CNSCRA, %)% 454501, 8 AR F:
NSCRA =:22J5 7 d ZEM NSC 1 R - #ul]
25 NSC LR i (5)
NSCRR ={£H NSC ¥%41z 4 /it 22 J7 7 d 25 NSC
FLE A x100% (6)
CNSCRA ={£1i NSC #%iz /iAW NSC
LR HEX100% (7)
133 RERR HibaEnz 2023—2024 4, HL
B =CIR] 131, SR AL E AU P2 45 2 A
oo JIFH B R bR B9 4R AT A R H% 98 i (nitrogen
translocation amount of pre-silking in stem and leaf,
NRA) . fEH] % & F%12 * (nitrogen translocation rate of

pre-silking in stem and leaf, NRR, %). LRI A R F4ia
i X} & & 1Y 51 #k % (contribution rate of nitrogen
translocation amount of pre-silking in stem and leaf,
CNRA, %) 5480, AT
NRA =225 7 d 25 Z R PR -y 25t
REBHER (®)
NRR ={ERi AR/t 22)5 7 d 220 AR M
FiEx100% ©)
CNRA ={LHi AR o /IR AR TR
#x100% (10)
134 mERaaFamzE T 105CTHE 30
min A7, 80°C LT B HEIFHEA TR, 1 40 B,
SR L PG 000 i AL 2 o 1 B2
135 #m&a /T F  MEHTE=N A HE
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(%) *ZEFF B (kg hm?) HEEFHLE &8 (%) x
TR s 6% H (kg hm ?) (11)
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K Excel 2016 K SPSS 26.0 #A4HE4 75U i) 4
HCE . HZOPI(ANOVA), £ 4 (Duncan i),
PP <0.05 R EKF, P<0.01 ik i EKF
2 ZEREHH
21 ARAZEETRREEMNAEEXRTUHRR
E5RIENEMm

REE it m] 5 3 BEARAE AT T Bl iz & . BT
T Wy ot e 3z 28 S AR TG T 0 T 3 % ok s 0 A PR T
HEWTTECE, AR ER TR R
(£ 2). T, T2 L5 TR R a5 CKI #E5
44.35%~48.23%H11 21.30%~23.95%, ¥R EEP <
0.05); T3. T4 /5 T REE S HIE CK2 5
1.31%~10.45% 11 1.88%~9.91%, ¥ 2R B &F P <
0.05), T3 Fl T4 [ JC i3 25 5. 2024 4FFEK & & T
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izt MR B R e T 2023 4
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Table 2 Effects of different treatments on post-flowering dry matter accumulation and remobilizationin forage corn

i P R FORSE R R TRRRER  fpiremek 0 P DT
Year Treatment DRA (kg hm?) DAA (kg hm™?) DRR (%) CDRA (:%)
2023 CK1 5700.00 a 6708.00 ¢ 35.19a 23.31a

Tl 3900.00 b 9683.33 a 27.37b 513 ¢

T2 1500.00 ¢ 8136.67 b 11.90 ¢ 16.05 b

CK2 3187.50 a 8829.33 b 22.08 a 1133 a

T3 2387.50 b 9751.67 a 17.93 b 8.87b

T4 1875.00 ¢ 9704.00 a 11.76 ¢ 6.98 ¢
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&%k 2)
g e ERTFRRIER  BETRRERE LTRSS mﬁ;f%?ff;*
Year Treatment DRA (kg hm?) DAA (kg hm?) DRR (%) CDRA (:%)
2024 CK1 8100.00 a 7207.33 ¢ 42.19a 30.68 a
Tl 6600.00 b 10,683.33 a 37.29 b 12.98 ¢
T2 4050.00 ¢ 8933.33 b 2523 ¢ 2529 b
CK2 6375.00 a 9895.83 b 3579 a 21.80 a
T3 5250.00 b 10,025.00 a 30.11b 19.05b
T4 4500.06 ¢ 10,081.67 a 2330 ¢ 16.55 ¢

AP 1o SRR TR R 7] — 2 BE T 2% it UK - [] 22 5 .35 (P < 0.05).

Treatments are the same as those given in Table 1. Different letters indicate significant differences among nitrogen treatments within the same
planting density at the 0.05 level. DRA: dry matter translocation amount of pre-silking in stem and leaf; DAA: dry matter accumulation
amount of post-silking in stem and leaf; DRR: dry matter translocation rate of pre-silking in stem and leaf; CDRA: contribution rate of dry
matter translocation amount of pre-silking in stem and leaf.

F3 TRAEMAE R RELEMERKLENRESE ST
Table 3 Effects of different treatments on post- flowering non-structural carbohydrates accumulation and remobilization in forage
maize

R0 b AETT NSC #5128 it fEJ5 NSC R R FEHT NSC %2 LR NSC #4iz i XF NSC # BTk %
Year Treatment NSCRA (kg hm?) NSCAA (kg hm?) NSCRR (%) CNSCRA (%)
2023 CK1 3652.60 a 5899.61 ¢ 89.33 a 30.06 a

T1 2808.47 b 7693.03 a 78.44 b 16.13 ¢

T2 234429 ¢ 6965.17 b 80.19 b 21.57b

CK2 2540.33 a 472121 ¢ 89.38 a 27.50 a

T3 2089.51b 5676.62b 78.58 b 2091b

T4 1679.58 ¢ 7930.22 a 69.29 ¢ 15.78 ¢
2024 CK1 4168.06 a 6259.76 ¢ 88.77 a 3522 a

T1 3172.98 b 8053.48 a 75.16 b 20.60 ¢

T2 2611.64 ¢ 7325.18 b 77.06 b 25.17b

CK2 2796.46 a 5081.12 ¢ 85.57 a 29.65 a

T3 2260.07 b 6036.67 b 76.54 b 22.43b

T4 1832.47 ¢ 8290.40 a 69.62 ¢ 16.24 ¢

ARPRIA SR 1o R POANIR] 5 BER R ] — 3 B2 F 4% it 50K - 7] 22 5 .35 (P < 0.05). NSC: ARZ5H PR KL 540

Treatments are the same as those given in Table 1. Different letters indicate significant differences among nitrogen treatments within the same
planting density at the 0.05 level. NSC: non-structural carbohydrates; NSCRA: NSC translocation amount of pre-silking in stem and leaf;
NSCAA: NSC accumulation amount of post-silking in stem and leaf; NSCRR: NSC translocation rate of pre-silking in stem and leaf;
CNSCRA: contribution rate of NSC translocation amount of pre-silking in stem and leaf.

FIHE, T1. T2 FEHT NSC #5580 BIFFAL 23.11%~
23.87%H1 35.82%~37.34%, AEHT NSC ¥4 iz #4354
1% 10.89%~13.61%F19.14%~11.71%, 1ERT NSC #4iz
XF NSC 1 5t Bk 3 53 ) B AR 13.93%~14.62% Al
8.49%~10.05%, H1E 5 NSC Bl 2 & 7 il # =
28.65%~30.40% . 17.02%~18.06%, 225143k B F K
(P <0.05); 5 CK2 4L, T3.T4 fERT NSC #4 iz i
Iy BIEAR 17.75%~19.18% . 33.88%~34.47%, £ T
NSC #3553 JI &K 9.03%~10.80% . 15.95%~
20.09%, FEHT NSC #£i2%F NSC Y 5Tk 3R 43 7] A%
6.59%~7.22% . 11.72%~13.41%, {£J5 NSC f1 24/}

R 18.81%~20.24% . 63.16%~67.97%, 2= F¥ik
BEKFEP < 0.05). ARG R —% 5 404 T,
2024 4F B4R NSC S i S iz 1 1 5 T 2023 4F
23 AAZEETREREENECERTERER
5% iz 5

RICIEME ] W E SR A R s &  EHTAR
i R RAE AR B, BRI RT A R 18 X
PR AR RN TTIRRCER 4). HRTA Rz
T1. T2 435% CK1 $25 60.45%~68.51%F1 37.34%~
49.07%; T3, T4 735 CK2 427 8.68%~16.34% .
43.52%~51.22%, 2533k B E K (P < 0.05);
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Table 4 Effects of different treatments on post- flowering nitrogen accumulation and remobilization in forage maize

Ay piBL] AR iz = VIACE E 585 AT AR s 2 R A R 2 E XA R Tk R
Year Treatment NRA (kg hm ?) NAA (kg hm?) NRR (%) CNRA (%)
2023 CK1 119.65 ¢ 173.00 ¢ 53.28 b 36.72a
Tl 191.98 a 307.28 a 61.72 a 26.60 b
T2 164.33 b 230.87 b 63.03 a 15.76 ¢
CK2 109.16 ¢ 165.14 ¢ 47.46 b 23.66 a
T3 118.64 b 326.77 a 54.03 a 17.78 b
T4 156.67 a 257.68 b 53.96 a 12.64 ¢
2024 CK1 125.77 ¢ 187.00 ¢ 59.66 b 4228a
Tl 211.94 a 321.81a 66.75 a 32.70 b
T2 187.49 b 24512 b 64.94 a 18.89 ¢
CK2 114.83 ¢ 179.40 ¢ 52.07b 24.75a
T3 133.59 b 272.71b 63.33 a 18.88 b
T4 173.65 a 342.25a 63.07 a 13.81 ¢

AR 1o R AR Bl KR [ — 5 BE T 4t 0K - 18] 22 53 835 (P < 0.05).

Treatments are the same as those given in Table 1. Different letters indicate significant differences among nitrogen treatments within the same

planting density at the 0.05 level. NRA: nitrogen translocation amount of pre-silking in stem and leaf; NAA: nitrogen accumulation amount of

post-silking in stem and leaf; NRR: nitrogen translocation rate of pre-silking in stem and leaf; CNRA: contribution rate of nitrogen transloca-

tion amount of pre-silking in stem and leaf.
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Fig. 2 Crude protein content and crude protein yield in whole pant under different fertilization treatments at the same planting

density during 2023-2024

AbPRIAIZR 1o P AN ] 5 BRI ] — 4R 073 b B W) 22 5 1 35 (P < 0.05)

Treatments are the same as those given in Table 1. Different letters indicate significant differences among treatments within the same year at

the 0.05 level.
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Fig. 3 Correlations of pre-flowering dry matter accumulation, pre-flowering dry matter translocation, and post-flowering dry mat-
ter accumulation with crude protein content, forage maize yield, and crude protein yield under different nitrogen application rates
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Abbreviations are the same as those given in Table 2. " represents significant correlation at P < 0.05 (n = 36).
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Fig. 4 Correlations of pre-flowering NSC accumulation, pre-flowering NSC translocation, and post-flowering NSC accumulation
with crude protein content, forage maize yield, and crude protein yield under different nitrogen application rates
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Abbreviations are the same as those given in Table 3. “ and ™ represent significant correlation at P < 0.05 and P < 0.01 levels, respectively (n
=36). NSC translocation amount of pre-silking in stem and leaf.
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Fig. 5 Correlations of pre-flowering nitrogen accumulation, pre-flowering nitrogen translocation, and post-flowering nitrogen ac-
cumulation with crude protein content, forage maize yield, and crude protein yield under different nitrogen application rates

G5 R 4. AR FRRAE 0.05 F1 0.01 KA e B3 (n = 36).

Abbreviations are the same as those given in Table 4. " and ™" represent significant correlation at P < 0.05 and P < 0.01 levels, respectively (n = 36).
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