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Abstract: To examine the effect of nitrogen application rate on composition and content of aromatic substances
in Marselan grape, four nitrogen application treatments were set up. The treatments included 150 kg + hm™
(N150), 300 kg - hm>(N300), 450 kg - hm>(N450) and 600 kg + hm >( N600) of urea and the control
without nitrogen fertilizer (NO) during the whole growth period. Fruit samples were collected at 55 days after flow-
ering (DAF55), 85 days after flowering ( DAF85) and 116 days after flowering ( DAF116). The results showed
that aldehydes were the main aromatic substances in Maseran fruit, and the relative content reached more than 68%
of the total content. Nitrogen application treatments increased the content of volatile substances in the fruit before
DAF85, up to 20 122.28 g - kg™, while the content of volatile substances in the control fruit at the harvest time
(DAF116) was 7 776.13 pg + kg™', more than 3.56 times higher than the nitrogen treatment. Laurene was one of
the characteristic aromatic substances in Maseran fruit. It was mainly rich in mature fruit, and the aroma value

reached the highest under N300 treatment, with a content of 55.86 pg + kg™'. 3—vinyl aldehyde was the characteris-
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tic aromatic substance in fruits without nitrogen application. The aroma type of Marselan grape was mainly ointment

aroma and flower aroma. Nitrogen application increased the proportion of original aroma type but did not change the

aroma type of berries in the whole growth period. However, at maturity, the berries aroma type without nitrogen ap-

plication was mainly grass aroma type, which changed the original aroma characteristics.

Keywords: nitrogen application rate; grape; aromatic substances content; characteristic aroma; aroma type
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Fig.1 Contents of various volatile substances in Marselan grape berries after different fertilization rates
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Table 1  Content of aromatic substances in grape berries of each treatment at DAF55
FRIT AbFE Treatment
Aroma component NO N150 N300 N450 N600
2 ’6._ — AT 26.59+3.59b 35.39+5.43b 34.41+1.03b 364.76+30.68a -
2,6—di—tert—butyl—p—cresol
[T 2,4- T HIEW) 2,4—ditertiary butyl phenol 0.95+0.21a 1.49+0.71a 0.95+0.07a - -
Phenols ZKH Phenol 0.51+0.03 - - - -
AR O—cresol 0.41:0.08¢ 0.39:£0.06¢ - 6.18+0.23a 1.47£0.12b
{3242 Phenol content 28.47+2.25¢ 37.26+1.99h 35.36+3.04b 370.94+11.02a 2.33+0.21d
2,2,6,6— F—4- 7 HI LB
2,2,6, 6—tctrali1mc$yf:4—mel}fl;?€}f§)tane 2357128 N N N N
+ ¢ Dodecane 19.94+1.32b 30.20+4.26b 40.63+8.34b 506.35+54.69a 50.63+5.43b
[75%t Cetane 3.90+0.38a 4.88+0.16a 5.43+0.68a - -
ey e +PU45E Tetradecane 7.24+0.22 9.51£0.56 - - -
Alkanes 1E+=%¢ N-tridecane 18.97+0.89b 24.89+1.91b 30.29+0.50b 235.72+23.92a 44.61+0.37b
1,1-—Z3E k¢ 1, 1-diethylhexane - 6.75+0.63¢ 15.46+1.31c 278.53+37.39a 113.15+3.74b
2,2,4,6,6- T3P
2,2,4,6, 6—pentamftﬁ;ife;ane N N 13.79+1.26 N N
Jekeds & & Alkane content 73.62+5.22d 76.23+3.57d 105.59+6.35¢ 1020.60+22.09a  208.39+9.44h
2.2,4.6,6- T H-3-PEl 42.76+0.39hc 49.4+0.73b 46.69+1.16b 228.33+9.22a 31.53+0.25¢
pekak 2,2,4,6 ,6—p\entam‘e-,thy| —3-heptene
Alkenes WU Dipentene 5.55£0.47b 5.65+0.94b - 58.91+4.08a -
ZRAFIZE Tea spirane - 15.65+0.80 - - 28.32+0.37
Wkeds & Olefin content 48.31+5.55d 70.70+£2.92b 46.69+4.11d 287.23+6.09a 59.85+3.24¢
N B Geraniol 55.89+1.42¢ 47.73+3.67¢ 58.96+0.34c 532.37+14.46a 152.91+14.76b
f rﬁfﬁ B UYIAEE Myrtle enol 3.46+0.38¢ 4.67+0.16c - 54.02+£0.34a 12.60+0.5b
i 5 5 Terpene content 59.36+1.12¢ 52.40+2.88¢ 58.96x4.15¢  586.39+2.33a  165.51=4.12b
(f))__;”;__(;niﬁ__ é%:i;jﬂi 3.60+0.65¢ 2.82+0.5¢ - 55.59+3.89% 10.44+1.35h
B B—Cyclocitral 24.11+2.94 - 4.35+0.18 - -
ZRHE Benzaldehyde 42.85+2.48¢ 43.83+1.29¢ 51.82+2.11c 556.37+22.01a 104.35+5.86b
2 R Phenylacetaldehyde 21.88+2.17¢c 20.20+2.21c 30.95+0.43¢ 212.44+6.96a 45.70+2.19b
Aldehyde (E)-2-C.¥if% (E)—2-hexenal 1252.74+22.67Tbe  967.52+22.02¢  1751.68+137.70bc12300.96+574.08a 2025.93+62.87h
CU Hexanal 57836x14.14c  710.69+22.62c  1037.12+12.83c  8404.93+584.72a 2029.28+149.13b
(E)—2-B#E (E)-2-heptanaldehyde - 8.55+0.36 - - -
(E,E)-2,4-C. &% (E,E)-2,4-hexadienal - - - 125.77+5.88 -
255t Aldehyde content 1923.54+21.30d  1753.62+18.44e  2875.90+31.51c 14656.06+20.22a  4215.70+24.14h
ZFREMNE Hexyl acetate 3.52+0.26 - - - -
figk LTFRMERE Leaf acetate 26.44+0.87b 16.92+0.04¢ 19.06+0.70¢ 111.31+2.04a -
Esters (Z)-THR-3-C.Jilg (Z)-3—Hexenyl butyrate - 18.18+0.09 - - -
feZS e & Ester content 29.96+1.12¢ 35.10+2.44b 19.06+1.91d 111.31+6.43a -
i B4 B—ionone 2.41£0.16¢ 2.39+0.24¢ 3.14+0.16¢ 33.68+1.31a 5.88+0.14b
l(el::es B Geranyl acetone 6.34+0.15 - - - -
il i Ketone content 8.75+0.62b 2.39+0.20e 3.14£041d 33.68x1.11a 5.88+0.21¢
R I Phenylethanol 16.59+0.24¢ 19.12+0.21¢ - 183.85+3.40a 55.19+1.08b
(E)-2-C /& (E)-2-hexenol 99.29+7.29¢ 166.19£11.26d  231.20+£10.74c  1156.6+22.96a  311.95+17.20b
[IEES % Folic alcohol 26.97+1.77b 27.15+2.34b 31.64+0.42b 115.68+0.69a 33.18+1.72b
Alcohols TECU#E N-hexanol 113.96+3.85¢ 242.14+7.83bc 237.00£4.01bc  1599.95+137.76a 468.83+18.49h
B it Alcohol content 256.80+10.22e  454.61+8.45d 499.84+9.35¢ 3056.08+17.64a  869.14+20.11b
SR Total 2428.79 2482.31 3644.52 20122.28 5526.81

TE =" FORARAI B2 A G, AT B G A R NE FREROR 22 57 8.3 (P<0.05) , I,
Note; “~" indicates that the compound is not detected. Different lowercase letters after peer data in the same line indicate significant differences (P<0.05) ,

the same below.
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RO (E)-2-C M EE | i BRI IE OB, N450 2031
TIX 4 B G W i R T A AL B 43
183.85.1 156.6.115.68 .1 599.95 ug - kg™', HAhF
T AR, BT 7.38% ~11.98% 2 1], H
AT 35 B Wy B4 B ¥ 1E N450 A0 T 35 21 e e K
S HH I 2 2 A, 43 5 Dk A AR 4 WA
P2, T J5 5 7E N300 A B ARG H 5 BEke SR ke
FAAT 10 B, b F ke = ke 2,2,4,6,6- 11
-3 - Pl WA TS Y A 4 Fh o1
IR 2,6— BT XS H gy ABH Y 2,4 RT3
AR ARy, LR RS ) B 7R N450 b B
TR, A X Y 13,72 F115.07 4%, Higy g i
Y FAEZAL I T ARG Be 2R A 3 A, 4
FHCTRO R, LR EEER AN (Z2) - TR -3-C &
i, H(Z)-T R -3-C M2 N150 Ab B3l A 7
ST, 1T TR O TR AE AN [ it 280t Ak 245 349 A il
WY TA B— K% WA LTI 2 Fl, w2
et I A i R B 3 T R, NS0 Kb BT Gk E)
e, X HRAY 14 4% J5 35 UHE NO Ab S b ksl i
2,4-TORUT B8 By R Ak BRI £ O R A1
2,2,6,6— DU H S —4— 7 B 35 B doe 7 il 807K - 4 8 Bsf
RAAPARGEE W, ATRE R E AR KES 5 TH
AR 5T 1 o A ok e 8 L AR i A 1 UK
SER AR, W 1,1 - RO R AS T
ARG, B A R K P 1S 05 = & W, SR
B A T R BRI, (E,E) -2,4-C &
RETERFE AR AT & R, RUNZEY) BTG O A
R B USRI

i 2 AT, DAF8S B ¢ Ih R =2 * 4 4 SR 5 4k
RO M 28 Fho7 W 5, FL A e B 2 it 20 () 384
SRS PE AR AR # HE N450 FT N60O 4b 3 ik
N E K, 29K 4 249.80 pg - kg™ 1 4992.35
pe - kg™ S0 REAR LA 0B I T 1014 AN 1.51 £,
HZMI5HY & fE7E N600 AbFEF i 255 T HiAth

Jiti RAL TR 2 34 Ab B R SR S S A )
JoT 7 05 A 0T S Y L (B K, FLAR R i 2 R
T 88.80% ~95.02% Z 0], WEARYIAT 9 Flv, Hrpog
L (E) -2 OV | A P S R 45 A PR LA
F S, BT 3 B I i AE N60O Kb FE T I 3%
T HABAL TR 2350108 42.27 2 596.73 .888.36 g -
kg™, EXFREAHLL AT R R T 2.14 % 1.4345 51 0.78
5, 2 B 5 o A o 5 il 0 1) 0 T R A1, 2
- CRIER B - FRAT BT 43 1] J2 N300 Fil N450 4b 3
P B, BRI A 5 Fh, o -2 -
Cfi— -8 IE OB AT 1 - T B & B AF N600 4B
REE R, B T A A R R AR
N300 F1 N450 Zb3 N & 3 i T H At Ab 2R ) i B AR
N600 AbFH T A 2 ; i 4 Y A 3 A, o35l S &
) R Rk A AR, HL N60O Kb 3 7 it 5
i 2 T BE A R B AR N450 A 3R A 2]
VR AT A B 25 ARG I b ot e DS R s e 2
Py Ay 6 i AR I R B e e O
B HETE NO ~ N450 Kb PR [E) T & R 25 5, (A
FKET N600 Ab BH, i Ab BE T & & 43 %l 4 85.35,
85.08 pg + kg F1 8.52 wg - kg, =+ Tk HHEE
(2)-3,7-"WH-2 6 " I&H IS &= {UAE N600 T
B, A AU SR AT AR AR (2 28 1 R
HHE, SURETE NO N300 Fil N450 ZbHE T G i 2
PE2ESE, AR e R AL BE R 38 Tk Ak, 0 £
ANt o R A R S KO AT AR
KRR M2 W T A B, 0 A A 7 5 i
Hh] s o I R A i 2 W R e, i — 4
MO RS 2,4 ORUT SRR Y R AR
H 2, 6- 00T B0 B i Al B — 55 2 T 5 & B 4 it
R BN 2E T, 7E N600 AbHE R A E ek, 4
4 6.5.2.35.3.14 109 pg - kg ' FI3.46 pg - kg™,
- PUBE RN 2O M EE AL AE N300 A A, % 254
JAEG o B R KA B A, Rt
b UK 8 45 T AE — o R b %o SR S A A A
A

1) EZAR R Z — , B K XZ I 3 5055 B )
B A 2L 6 3 AT, (E,E) -2,4-C @&
M 2-CVE 3-CUEEEFI(E) -2 -4 — 1 - B AE it
ARG RIT T A WL, T WA R BR 1A B Qs g
Hms T R A RSP ARMERL R, DAF116 B < 5
R A AR ST LA MY 33 Fh Y A, NO AbHE
MR 7 776.13 wg - kg, B35 T H ARG A AL
B i N150 ~N600 AbHLE A 541K, 20510 1 564.91
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Table 2 Effects of different treatments on the content of aromatic substances in grape berries with DAF85
HFEE NS AbBE Treatment
Aroma component NO N150 N300 N450 N600
2,4~ "R T HHEW 2,4~ ditertiary butyl phenol 1.81£0.16c  0.90+0.13d 2.69+0.08h 1.13£0.17d  6.50+0.11a
e 7} Phenol 0.60+0.1b 0.49+0.02b 0.710.06b 0.58+0.02b  2.35+0.16a
Ph’;:;g AR O-cresol 0.64+0.0l1cd  0.54+0.03d 0.94+0.02b 0.88+0.01bc  3.14+0.12a
2,6- BT ZEXTH B 2,6-di-tert—butyl-p—cresol - 39.37+3.28b  54.72+5.22b - 109.00+0.76a
32 Phenol content 3.05+0.33d  41.30£2.85¢  59.06+7.51b 2.58+0.99d 120.99+4.28a
4% Dodecane 53.32+4.6b  52.20+1.64b  60.39+3.03b - 85.35+2.26a
+ =4% Tridecane 35.73+1.56b  35.29+1.4b 36.10£0.38b  37.66+2.17b  85.08+1.82a
s aes 754t Cetane - - 3.21+0.06b 3.58+0.12b 8.52+0.25a
Alkanes + DU Tetradecane - - 29.58+0.19 - -
= %% N-dotriacontane - - - - 158.74+5.27
J e fr i Alkane content 89.05+6.71c  87.49+4.25¢  129.28+1.19b  41.23+2.88d 337.69+11.30a
JR IRk XL Dipentene 4.51x0.15a - 4.61+0.36a 5.26+0.32a -
Alkenes Ji 42255 /2 Olefin content 4.51+0.49a - 4.61+0.05a 5.26+0.22a -
i Geraniol 36.89+1.26d  25.06+2.23e  64.47+1.5b  50.30+0.1l1c  96.83+2.7a
[T H 4 Myrcene 4.35+0.15 - - - -
Terpenes HEE IR IEEE Myrtle enol - - - 1.85+0.09 -
425 & & Terpene content 41.24+2.53d  25.06x1.1le  64.47+0.94b  52.15+4.15¢ 96.83+1.77a
W% Benzaldehyde 140.47+5.39a  115.16£0.66c  95.12+1.55d  54.95£0.27e  125.98+1.95b
H W Phenylacetaldehyde 13.48£0.93c  13.12£1.65¢  15.62+1.52¢  22.23+0.08b  42.27+2.67a
(E)-2-C Ml (E)-2-hexenal 1066.73+14.27c 1646.59+21.00b 1711.53+38.01b 1117.56+73.24¢ 2596.73+28.57a
CL /% Hexanal 499.06+8.74d  758.31+24.50c 815.32+7.31b  551.70+35.03d 888.36+6.27a
T-/ Nonanal 10.75+0.56 - 17.29+1.07 - -
ES E)-3,7-"H -2 6-% "

Alﬁ%ﬁdc ((E))_3 ,’7—dimTl};l—2’,6—?)l:ctad};ifz%l - - 2.83+0.01b 2.61+0.24b 9.30+0.24a
(2) ~3,7- W2, 6 I - - - - 1.38+0.05
(Z)-3,7-dimethyl-2,6-octadienal

2-CJ#ETE 2-hexenal - - 1038.18+10.82 - -
B-¥FTEEE B— Cyclocitral - - - 0.55+0.06 -
2 & Aldehyde content 1730.48+17.40c 2533.19+18.33b 3695.88+20.08a 1749.59+40.55¢ 3664.02+18.36a
[IEES B4 Bl B—ionone 0.85+0.04c 1.73+0.35h 2.30+0.12b 2.27+0.27h 3.46+0.11a
Ketones fili2% %+ Ketone content 0.85+0.11c 1.73+£0.20b 2.30+0.09b 2.27+0.33b 3.46+0.15a
W Phenylethanol 7.65+0.36¢ 7.38+0.19c¢ 18.23+0.57a  18.38+0.04a  16.08+1.16b
3 —2-C 4 — 1 -5 Trans—2-hexene—1—ol 37.00£1.69b  42.70£0.52b  65.37+1.21b  53.07£0.93b  249.6+24.47a
L 1ECA¥ N-hexanol 73.97+3.59e  175.78+6.26c  207.49+3.99b  146.11+2.89d  447.20+8.23a
Alﬂi:;f)ls 1-F 1-Nonanol - - - 6.35+0.04b 9.57+0.20a
HEE Folic alcohol - - - - 46.92+0.27
fE2 A  Alcohol content 118.61+8.02d  225.87+3.55¢  294.21£9.10b  223.90+2.94c  769.36+11.38a
| B Total 1987.78 2914.64 4249.80 2076.96 4992.35

2 464.60 .1 637.93 .2 056.90 pg - kg™', TEIZHTPIH
SR A BT AT 2 FIRESE R 3 AN [ it 2 2t b 3
X PR JoT () AR R 55 15578 Ak 7 B 43 2 68.39% ~
87.06% 1 5.97% ~19.50% , Horh s 24 i 45 8 Fift, 3k
AFNITRHAEREE () -2-C Ml RSB O
e RN (E) —2- O IRETE NO AL R & 3
Fow T A AL B, 4y 0 191014 pg - kg
377431 pg - kg™, Z 5 Bl it A A 3G 0 B
JeTt e AR A Fa A, 7E N300 AbFE T BRI, &
P R it A B AR T NO Ab 3, H 7R AN W]
it R i [B) T R R 22 S T (ELE) =2, 40 A
2-CURIERN 3- O X UAE NO Kb A i1 5 w2
YA 7 8 KA (B) -2-F -1 -BEF R I &

TEES RIS NO AT N150 AR PR A F AN, 1-T-
P B AE N300 AL HE Rl 5.2 we - kg™, BEHTH
AL FE, (B) -2-C - 1-BF 8 QB RS AIE O s
TrEITE NO Kb BT A 5 RS B R B i A Y
HEN B S AR, T NO 1 N150 AT AR A6 1 3112
Yy bei 2 MG 2R Y e 7 Fh, A+ =
Lt = e Sk 2,2,6,6- DU 431
G Pk UM 2,2,4,6,6— 1 53— B, H
H2,2,6,6-PUHIFE—4—3F FHILBEBER 2,2,4,6,6-
T - 3-BHE IS N300 Ab IR Al AT <850 s 1
WA S Fh, Hod 2, 4- TORCT 3ESR By 2,6- L
XS By R AR H M £ Bt it 2 i
I B S, B NO T S 2 B E S
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TH A A3 BEEY) LA FR R R S PN R A TR &
fi& , 43575 N300 Al N60O AbHE 461 2], H & 8%
%, 43914 1.80 pg - kg™ 1 1.39 wg - kg™ ; B2k
JEARE I B— 48 % B, 7E NO Ab ¥R T fe i, 4 4.45
g - kg,
22 AEHRKELET DEX HEHRLHISE
ESESH
TEASTR) it SR A F T ¢ 58 2% A A R s v 4t
R 43 RS AP, Bl TRIREAEES,

AL B AR URR T A A PV B2 1 KN, i
&AM P BT IO ) PRI ] 1 AF O T 2% PR
B X AZ BN TR RS2, R 4 AT, ¢ ShBR=t
A RS AR i R AL BE R S 13 AR IE RS
BT, BAE 6 PR G, IR & Wy R Ia 2k
G 3 LA ARG, b oR G
(E)—2-CU T | OIS B—58 W I ok I i R I A
ST, HiX 4 Fiib & 9 0 & S 7E DAFSS B
N300 4bH R ik F] Kk, DAFSS B 7E N600 4 F R ik

R3 KAEIE DAFF116 HEHRELHEFYRNEAE/ (ng - kg')

Table 3  Effects of different treatments on the content of aromatic substances in grape berries with DAF116

RS AbFE Treatment
Aroma component NO N150 N300 N450 N600
2,4- AT HAKW; 2, 4—ditertiary butyl phenol 4.51£0.23a 2.46+0.01b 1.29+0.15b 1.98+0.67b 1.22+0.14b
2,6~ BT HENTH 2,6~di~tert—butyl-p—cresol  146.54+0.19a 61.45+0.43b 63.85+3.18b 37.82+1.72¢ -
(S KM} Phenol 2.88+0.14a 1.00+£0.09bc 1.28+0.03b 0.76+0.02¢c 0.81+£0.04c
Phenols S O—cresol 3.19+0.29a 1.31£0.07¢ 2.43+0.20b 1.43+£0.07¢ 1.80+0.13¢
2R —4-H 2K 2-nitro—4—cresol - 1.20+0.01b 1.85+0.09a 1.81+0.06a 1.91+0.02a
32528 Phenol content 157.11+2.45a 67.42+6.13b 70.69+2.40b 43.79+3.09¢ 5.74+1.02d
+ %% Dodecane 129.65+1.01a 30.61+1.56d 50.43+0.61b 27.18+0.72d 4.42+231c
+75%5% Cetane 9.59+0.53b 3.52+0.02d 11.92+0.13a 1.89+0.19¢ 4.98+0.06¢
fsk + =%t Tridecane 96.61+1.03a 32.84+0.93d 71.93+0.72b 22.71+1.21e 39.81+1.10c
Alkanes 2,2,6,6- V0 HIH-4- 7 HIEE Pk B _ 0.62+0.67 _ _
2,2,6,6—tetramethyl—4—methylene heptane
+PUkE Tetradecane - - - 9.00+£0.75 12.28+0.79
Jekes i Alkane content 235.85+5.65a 66.97+2.17d  143.90+4.94b 60.78+6.21d 101.49+4.77¢
WU Dipentene - 5.08+0.27b - 4.67+0.10b 6.06+0.16a
iie=s 2,2,4,6,6~TLHISE-3-PUf
ﬁlfer?:s 2,2,4,6, 6—pentamH:thiyl —Sftftene N N 36.06+0.76 N N
JIE A Alkenes - 5.08+0.77c 56.06+2.19a 4.67+0.84c 6.06:0.21b
FFMHEE Geraniol 95.50+3.83a 54.42+1.30b 101.00+5.65a 50.69+0.38b 92.24+1.86a
[l FHERR Myrcene - - 55.86+2.15a 5.31:0.03¢ 12.06:0.84b
Terpenes BRI Myrile enol 7.99+0.08a 2.09+0.05d 6.24+0.10b 1.99+0.09d 3.06+0.34¢
W2 & Terpene content 103.49+7.17h 56.51+£1.29¢ 163.10+3.94a 57.99+8.11¢ 107.35+4.66h
E)-3,7-—H3-2 6
((E ))_ 3, 7—dimTthy| . 6——(')'_(‘,ta dkiﬁfl - - 5.63+0.06a 2.29+0.12¢ 3.44+0.10b
(E,E)-2,4-CJ&f (E, E)-2,4-hexadienal ~ 55.411.25 - - - -
2-CUHiTEE 2-hexenal 150.61+2.42 - - - -
=S 3-C il 3-hexenal 52.38+0.52 - - - -
Aldehyde RHE Benzaldehyde 191.14+6.36a 86.67£1.97c 132.96+0.52h 57.62+4.81d 57.20+1.27d
A Phenylacetaldehyde 36.47+1.86b 31.52+1.70b 22.79+0.34b 236.81+11.27a 39.85+1.51b
(E)—2-C 4 (E)—2-hexenal 377431£179.45a  529.61+14.40c  1016.92£79.72b  632.35+3.46¢ 847.00+7.48bc
CU % Hexanal 2162.01+131.07a  422.39+3.33b 527.80+17.49b  311.74+11.14b  484.86+4.09bH
257 1wt Aldehyde content 6422.32+17.66a  1070.18+28.3de  1706.10£16.20b  1240.80+55.11d  1432.34+39.38¢
e FRRERR ST Tsopropyl palmitate - - 1.80+0.09 - -
E:t::s T PUBR 1 Tetradecanoic acid ethyl ester - - - - 1.39+0.16
a2 e & Ester content 1.80 1.39
(eSS B—Z M B—ionone 4.45+0.28a 0.59+0.06¢ 1.54+0.01b 0.67+0.05¢ 1.47+0.11b
Ketones filiZ5 & & Ketone content 4.45+0.99a 0.59+0.08¢c 1.54+0.08bb 0.67+0.10c 1.47£0.02b
1-T-#% 1-Nonanol 4.16+0.14b 3.37+0.01c 5.20+0.13a 3.28+0.15¢ 3.55+0.20c
(E)—2-C.Hi-1-1 (E)—2-hexenol 185.78+12.79a  134.98+12.85b - - 158.92+4.61ab
KT Phenylethanol 56.59+0.19a 28.31+0.13¢ 40.80+1.07b 20.82+0.28d 40.52+1.39b
ik (E)—2-¥Hi-1-F (E)-2-octene—1-alcohol 2.08+0.08 - - - -
Alcohols M Folic alcohol 46.09+3.70a 9.09+0.56b - 19.38+0.02b -
1E L N-hexanol 558.22+11.60a  122.23+2.40d 275.44+1.58h 185.73£5.14c 198.05+9.48c
;i v - -0.18+0.01 - - -
B2 A5 Aleohol content 852.91+22.09a  298.16+10.11c  321.43+9.18c 229.22+12.34d  401.05+£10.55b
J2 Total 7776.13 1564.91 2464.60 1637.93 2056.90




=]
.ﬂ..m .%_MO i ;:m,m ‘9 m?ﬁmwcm 1 f10aMg ;:Er,_ ie :Psc_m 17 fsseIf) T loIR SOLIOS 10p() 910N
N o < e e [ P P Pyt PR s .
SO LR e S B BN R T T R
L ¢ ¢ ¢ L . [BI0[} sSBIS yso1j s1omo[] ¢ [ouexay—N
. . . . 'l . . I . I . . . . . I ) 5
00 €0 S0 Y20 [4 68°0 6C°0 ¥°0 €0 0 ¥6°0 0c'e 70 8¥°0 €C0 4 Vil Wiy 00 oI
8C°0 €ro 99°0 L9°0 LY'0 So'1 S0 6£°0 6£°0 91 1) * U318 " Sn03on GO 0L 1040912 Hod
Bz B e -
9013 € snoaoeqIoy [0—1—ouaxey—-g— (7 )
. _ _ I I . . o . L€ . 1611 e q . ) I
6S°1 Se 98 0S¢ €50 90 evo €0 [483 ST €T 99 660 I WCE Gy 00 S-1-9 0 -7 (1)
00°0IT ILS6 6CT61C 6TF8 1L°SE9 9LV6Y 6T¥CE S0°6CE TO'LYT S6°0CT  8Y'0¥8 OV 118y 98°L¥y S6°0VE 6T ¥hE LT oL oruesied L00"0 ououot-g
Bom LR il 5 5 -9
¢8°60C I sse1e) g H <70 [eUOXAY—¢
Co WY O-¢€
6z L1 Lol q Anay ‘uoeid ‘rey | [euRUON]
- - - - - - - : - : - - - - - € f ¢
K IR 2 EL T LB WL
wﬁ SL'LOT  LT69 6TL 98°¢6 ST'08 L6l 09 8118 €891 060 S6°0Sy 8'L98I LY'0EC €6°LS S8 AqEIRRon 2oty S [FroH
“LOT 4 CLIT ' 7087  Iv'L6l el ['181 157891 011 0sy 8 I Ly'0¢T LST TS'8CI I R4
= HUDH el
.H& . . . . . . . . . . . e . . . [el0} ‘sseis) [euexoy—g— (o)
m 86y  0TLE T86S SI'IE TOTCT SLTST ¥L°S9 89°00I 9896 SL'TY 6C'cl T8IIe $0°€Ol 1696 69°¢L 1 N L1 Wy O—7— (1)
=
mi- . X i . . . . . . . . . . . . 9s01 ¢ K19MO[ | apAyapeivoeiusy g
966 0T6S OL'S 88°L 480 LSO 9S°S 16°¢ 8T'¢ LEE VIl I1°eS  PL°L [SONY Ly'S C ‘ 14
H RO Y W2H
91°0 91°0 8€°0 Srall] [S9N1] 9¢0 91°0 LT0 €0 or'0 0€°0 651 Sro €10 cro S'vie‘e [outsIv) * Ut 0S¢ epapprezag
MR AL i
v'0 8C0 68°0 0€°0 14! 9C°0 081 cLL L9°0 6¥°0 1 otou fupn *Aionol L 012 AN
Sl gy R
. poiseor ‘Jeiof) ‘sseiq) R w:uoig
€e’0 SI'o Sl - - - - - - [4N0] - - - - - g1 f f 9¢
WG W g b YHH
¢ . e o6 6t 9 9 €90 50 g e . 6 0 9s01 ‘ A19mo]] ‘ uower| 0 [oyo91e o1[0]
1€°C Tl C 1 T we [ 19°1 ' 6’ 8’ Ie¢el 'l I'1 1 ¢ ‘ ‘ 14
RiE e AR E B all
009N  OSPN  00¢EN  OSIN ON 009N  OSPN  00¢EN  OSIN ON 009N  OSPN  00eEN  OSIN ON SoLIes uondosop (,.1-81), BWOIR
JuRIOp() JuRIOP() proysaay; OTSLIDIORIRYY)
oTIdVa ssava ssava %y TR 10p0 Hjlel I
eIl :OE.NU:QQ.N :Omwozsm: wCD.H@_uEv e WDM.HH@Q sodri3 Gmﬁvmhﬁz ,*O m®5~m> ruIOIR 1:@ wH:m.GOQEOU ruIoIR Uﬁmmhvav.ﬁthU .—u @ﬁﬂﬁrﬁ
BLEETUNLENNEYER €5, AHWEEHN Y v
oo}
=)
N




555 3]

Lh R A it SRR ¢ SRR A AR SR R M B O S R R 209
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BT, 77 R B T AR ; N450 A FE T, 7 DAFSS
iS4 R R ) S X R T 1, N300 AR
1E DAF116 B A 06 A SE R T 1; NO AR FE T k4
WRREE R A S AEAE DAF116 IR T 1, N0 F1 N300 4b
LT DAF85 B A S {H KT 1, 4350 10.75 F
17.29,NO 43 R 7E DAF116 B 1FE CBERSUE R T 1,
23 AERERELET IEZ AHRIMNED

S

Pl 2 AT 7E ¢ B s A R ORI AR E
Jit A BT SRS 1 A BUAEAE — E RE R, DAFSS B,
NO~ N300 4bFRR I FF JeB & AEH N id 55
Fr A FIRA 040 FE AR — 2, N450 kb PR SE AR
B AT AT 7 L3, At A S BRD NO ~
N300 Ab¥ETC2= 5 | Jits & E 39 in 22 N60O B, S SCHRH
B B AL W30, i85 LA 12 N450
ARG 5 F5 LB B N4SO ZRBREY 2 f5 L) B H:
fhAb PEOG i 2 A8 Ak, DR b i st 00 2R S 7 80 5 A Al
BEMAER R F, I HAE N600 T K Bl i 2 W &k .
DAF85 I, AH 5 Hif — Ay 491, 2R 50 ) 2 A o b3
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6000
5000 \\

(a) DAF55
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Fig.2 Aroma component profile of Marselan grape berries
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Fig.3  Fruit yield under different nitrogen application rates
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